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“El encadenamiento de causas y efectos 
es la ciencia. Si ese encadenamiento no 
existiera, ya no habría asidero alguno; 
todo podría ser verdad.” 
 









































































RSRUWXQLGDG GH UHDOL]DU HO SUHVHQWH WUDEDMR \ SRU KDEHUPH D\XGDGR DFRQVHMDGR \
DSR\DGRGXUDQWHVXUHDOL]DFLµQ<FDVLHQLJXDOPHGLGDDO'U-XOL£Q*µPH]*XWL«UUH]














GH WRGRHVWH WLHPSR(QHVSHFLDOTXLVLHUDGHVWDFDUDPL FRPSD³HUDGH ಯGHVSDFKRರ
&ODUDSRUWRGRVXDSR\R\D\XGDWDQWRSHUVRQDOFRPRSURIHVLRQDO\WDPEL«QD/XF¯D
0DU¯D6DUD$EL£Q-DLPH$QJ«OLFD\-XDQTXHKDQVLGRFRQ ORVTXHKHFRPSDUWLGR
P£V WLHPSR HQ HO ODERUDWRULR 7DPSRFRPH ROYLGR GH(OHQD TXHPH D\XGµ FRQ ORV
HVSHFWURV GH LQIUDUURMR \ GH 5XWK TXH KD VLGRPL FRPSD³HUD GH ಯGHVSDFKRರ HQ OD
¼OWLPD HWDSD JUDFLDV SRU YXHVWUD SDFLHQFLD $ WRGRV HOORV \ D ORV TXH VH KDQ
LQFRUSRUDGRP£VUHFLHQWHPHQWHOHVGHVHRORPHMRUHQHOIXWXUR
 3RU ¼OWLPR SHUR QR SRU HOOR PHQRV LPSRUWDQWH TXLHUR H[SUHVDU PL
DJUDGHFLPLHQWR D PL IDPLOLD \ DPLJDV QJHOD &DUPHQ &ULVWLQD /RUHQD 0DUWD \
6XVDQD 0LO JUDFLDV SRU WRGR YXHVWUR DSR\R YXHVWUD SDFLHQFLD \ SRU HVWDU DK¯
VLHPSUH





















































































































































































































































































































































































HQIHUPHGDG KHS£WLFD FUµQLFD LQFOX\HQGR FLUURVLV \ F£QFHU KHS£WLFR )XH
LGHQWLILFDGR SRU SULPHUD YH] SRU &KRR \ FRO HQ  $QWHV GH VX
GHVFXEULPLHQWR VLPSOHPHQWH VH VDE¯D GH OD H[LVWHQFLD GH XQD HQIHUPHGDG
GHVFRQRFLGDGHWUDQVPLVLµQVDQJX¯QHD\QDWXUDOH]D LQIHFFLRVDTXHHUD OODPDGD
ಯKHSDWLWLV QR $ QR %ರ (VWH QRPEUH VH GHEH D TXH OD HQIHUPHGDG FDXVDED




 GH OD SREODFLµQ \ FDGD D³R DSDUHFHQ  µ  PLOORQHV GH FDVRV QXHYRV
$GHP£VHOYLUXVSXHGHSHUPDQHFHUVLOHQWHGXUDQWHG«FDGDVSRU ORTXHHQ ORV
SUµ[LPRV D³RV SRGU¯D PXOWLSOLFDUVH HO Q¼PHUR GH SHUVRQDV FRQ KHSDWLWLV &
FUµQLFD TXH HQ HVWH PRPHQWR QR VDEHQ TXH HVW£Q LQIHFWDGDV (O FRQWDJLR VH
SURGXFH SRU FRQWDFWR GLUHFWR FRQ VDQJUH LQIHFWDGD SULQFLSDOPHQWH PHGLDQWH
WUDQVIXVLRQHVGHVDQJUHQRWHVWDGD\SRUUHXWLOL]DFLµQGHDJXMDV\MHULQJXLOODVTXH
QR KDQ VLGR DGHFXDGDPHQWH HVWHULOL]DGDV 8Q  GH ODV LQIHFFLRQHV SRU
+&9 VH KDFHQ FUµQLFDV \ GH «VWDV DSUR[LPDGDPHQWH HO  GHVDUUROOD
FLUURVLV \ XQ  FDUFLQRPD KHSDWRFHOXODU HQ XQ SHULRGR GH  D  D³RV




JHQRWLSR (O WUDWDPLHQWR HVW£QGDU HQ OD DFWXDOLGDG IUHQWH D OD LQIHFFLµQ SRU HO
+&9HV OD WHUDSLD FRPELQDGDFRQ ULEDYLULQDXQDJHQWHDQWLYLUDO LQHVSHF¯ILFRH
LQWHUIHUµQ˞ ,)1˞ TXHDFWLYD HO VLVWHPD LQPXQHH LPSLGH OD UHSOLFDFLµQ YLUDO
6LQHPEDUJRVµORXQGH ORVSDFLHQWHVUHVSRQGHDHVWD WHUDSLD)HOG\
+RRIQDJOH  \ OD HILFDFLD GHO WUDWDPLHQWR GHSHQGHGHO JHQRWLSR GHO YLUXV
 |  I N T R O D U C C I Ó N  
 
VLHQGR GHO  SDUD ORV SDFLHQWHV FRQ JHQRWLSR  TXH HV HO P£V SUHYDOHQWH









$FWXDOPHQWH GRV QXHYRV I£UPDFRV DQWLYLUDOHV HVW£Q VLHQGR
FRPHUFLDOL]DGRVHOERFHSUHYLU 0HUFN\HO WHODSUHYLU 9HUWH[3KDUPDFHXWLFDOV
$PERV I£UPDFRV VRQ LQKLELGRUHV GH OD SURWHDVD YLUDO 16$ \ KDQ VLGR
GLVH³DGRVSDUDDWDFDUHVSHF¯ILFDPHQWHDOJHQRWLSRGHOYLUXVTXHUHSUHVHQWDHO
 GH ODV LQIHFFLRQHV JOREDOHV (VWDV GURJDV VXSOHPHQWDU£Q SHUR QR
UHHPSOD]DU£QHOWUDWDPLHQWRHVW£QGDU(QORVHQVD\RVHQIDVH,,,FDGDGURJDHQ
FRPELQDFLµQFRQODWHUDSLDHVW£QGDUDXPHQWDKDVWDHOODWDVDGHSDFLHQWHV
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DOJXQRV FDVRV KDVWD OD PLWDG (O SUREOHPD HV TXH HO YLUXV VH UHSOLFD
U£SLGDPHQWH\ OD WDVDGHHUURUFRQ ODTXHVH UHSOLFDHVHOHYDGD ORTXHSXHGH
OOHYDU D OD UHVLVWHQFLD GHO YLUXV D ORV I£UPDFRV 3RU HOOR VHU¯D QHFHVDULD  XQD
WHUDSLD FRQ P¼OWLSOHV GURJDV TXH LPSLGLHUDQ DO YLUXV PXWDU SDUD KDFHUVH




H[LVWLU£Q LQIHFFLRQHV TXH SURYHQJDQ GH OXJDUHV HQ ORV TXH QR VH GLVSRQH GH
WHUDSLDV IUHQWH DO YLUXV 1R REVWDQWH HO GHVDUUROOR GH OD YDFXQD HV XQ UHWR






)ODYLYLULGDH (VWD FODVLILFDFLµQ VH KD UHDOL]DGR EDV£QGRVH HQ HO SHUILO GH
KLGURIRELFLGDG\ ODKRPRORJ¯DGHVHFXHQFLDFRQ ORVRWURVGRVJ«QHURV LQFOXLGRV
HQHVWD IDPLOLD ORV IODYLYLUXV HQWUH ORVTXHVHHQFXHQWUDQYLUXVKXPDQRV WDOHV
FRPR HO YLUXV GH OD ILHEUH DPDULOOD \ HO YLUXV GHO GHQJXH \ ORV SHVWLYLUXV TXH
LQFOX\HQHO YLUXVGH OD GLDUUHDERYLQD YLUDO \ HO YLUXVGH OD SHVWHSRUFLQD HQWUH
RWURV/LQGHQEDFK\5LFH(O+&9HVXQYLUXVFRQHQYROWXUDTXHLQIHFWDD
KXPDQRV\DFKLPSDQF«VORTXHORGLIHUHQFLDGHOUHVWRGHIODYLYLUXV
/D VXSHUILFLH GHO +&9 VH HQFXHQWUD FRQVWLWXLGD SRU XQD HQYROWXUD GH
QDWXUDOH]DOLS¯GLFDHQGRQGHVHHQFXHQWUDQODVJOLFRSURWH¯QDVHVWUXFWXUDOHV(\




(O+&9KD VLGR YLVXDOL]DGRSRU W«FQLFDV FRQYHQFLRQDOHVGHPLFURVFRS¯D
GHWUDQVPLVLµQHOHFWUµQLFDREVHUY£QGRVHSDUW¯FXODVGHXQRVQPGHGL£PHWUR
.DLWRHWDO/LHWDO3ULQFHHWDO:DNLWDHWDO<XHW
DO +DVWD OD IHFKDQR VH KDQREWHQLGR LP£JHQHVGHDOWD UHVROXFLµQ GHO
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)LJXUD  (VWUXFWXUD GH OD SDUW¯FXOD YLUDO GHO +&9 0RGHOR WULGLPHQVLRQDO GHO +&9
GLVH³DGR SRU /RXLV ( +HQGHUVRQ )UHGHULFN &DQFHU 5HVHDUFK &HQWHU /RV YLULRQHV
FRQVWDQGHXQDHQYROWXUDOLS¯GLFDGRQGHVHHQFXHQWUDQODVJOLFRSURWH¯QDV(\((VWD
HQYROWXUD UHFXEUH OD QXFOHRF£SVLGD IRUPDGD SRU OD SURWH¯QD & HQ FX\R LQWHULRU VH
HQFXHQWUDHOJHQRPDYLUDO

/D GHQVLGDG GHO +&9 FLUFXODQWH HQ OD VDQJUH GH ORV SDFLHQWHV HV PX\
KHWHURJ«QHD \D TXH SXHGH HQFRQWUDUVH HQ VX IRUPD OLEUH R DVRFLDGR FRQ
OLSRSURWH¯QDVGHDOWDEDMDRPX\EDMDGHQVLGDGRFRQLQPXQRJOREXOLQDV$JQHOOR
HW DO  +LMLNDWD HW DO  .DQWR HW DO  0DQ]LQ HW DO 
0RQD]DKLDQHWDO3XPHHFKRFNFKDLHWDO7KRPVVHQHWDO
/DPD\RUSDUWHGHODVSDUW¯FXODVYLUDOHVFLUFXODQWHVHQODVDQJUHHVW£QDVRFLDGDV
FRQ ˟OLSRSURWH¯QDV \ 9/'/ OLSRSURWH¯QDV GH PX\ EDMD GHQVLGDG \ FRQ /'/
OLSRSURWH¯QDV GH EDMD GHQVLGDG 7KRPVVHQ HW DO  $QGU« HW DO 
1LHOVHQHWDO'LYHUVRVHVWXGLRVVXJLHUHQTXHODVSDUW¯FXODVDVRFLDGDVD












(O +&9 SUHVHQWD XQ JHQRPD GH XQDV  NLOREDVHV FRQVWLWXLGR SRU XQD
FDGHQD VHQFLOOD GH $51 SRVLWLYR IODQTXHDGR SRU ODV UHJLRQHV v \ v QR
FRGLILFDQWHVR875GHOLQJO«VಯXQWUDQVODWHGUHJLRQರTXHHVW£QLPSOLFDGDVHQOD




XQD FRPELQDFLµQ GH SURWHDVDV YLUDOHV \ FHOXODUHV SDUD RULJLQDU ODV SURWH¯QDV









UHJLµQ TXH FRGLILFD OD SURWH¯QD & FRQVWLWX\HQ HO VLWLR LQWHUQR GH HQWUDGD GHO
ULERVRPD,5(6GHOLQJO«Vಯ,QWHUQDO5LERVRPH(QWU\6LWHರ+RQGDHWDOD
$WUDY«VGHXQDLQWHUDFFLµQGLUHFWDFRQHOHOHPHQWR,5(6ODVXEXQLGDG6GHO
ULERVRPD HV UHFOXWDGD HQ ODV SUR[LPLGDGHV GHO FRGµQ GH LQLFLR FRORF£QGRVH
GLUHFWDPHQWH HO FRGµQ $8* HQ HO VLWLR 3 GHO ULERVRPD \ HOLPLQDQGR HO
UHTXHULPLHQWRGHXQDHVWUXFWXUDvFDS\ODH[SORUDFLµQGHOULERVRPDSUHYLDVDOD
LQLFLDFLµQ GHO WUDGXFFLµQ +HOOHQ \6DUQRZ  /DV HVWUXFWXUDV GH$51SRU













WUDGXFH HQ XQD SROLSURWH¯QD TXH SRVWHULRUPHQWH HV SURFHVDGD SDUD GDU OXJDU D ODV
SURWH¯QDV HVWUXFWXUDOHV D]XO \ QR HVWUXFWXUDOHV YHUGH GHO +&9 /D SURWH¯QD S QR
VXHOH DVLJQDUVH D QLQJXQD GH ODV GRV FDWHJRU¯DV DPDULOOR /RV V¯PERORV GH FRORUHV





/D UHJLµQ v875 GLYLGLGD HQ WUHV KRUTXLOODV6/ GHO LQJO«V ಯVWHP ORRSರ
)LJXUD  HVW£ FRPSXHVWD SRU XQD VHFXHQFLD SRFR FRQVHUYDGD GH
DSUR[LPDGDPHQWHQXFOHµWLGRV XQ WUDPR LQWHUQRGH ORQJLWXG YDULDEOHGHSROL




UHSOLFDFLµQ GHO $51 OD UHJLµQ v875 \ HQ SDUWLFXODU HO 7DOOR; HVWDELOL]D HO
$51\DXPHQWDODWUDGXFFLµQHQHQVD\RVLQYLWUR\HQF«OXODVWUDQVIHFWDGDV,WR
HW DO  6SDQJEHUJ HW DO  (O DOWR SRUFHQWDMH GH LGHQWLGDG HQ HVWD
Proteínas Estructurales Proteínas No Estructurales
Traducción mediada por IRES y 
procesamiento proteolítico
Ensamblaje del virus
Replicación del ARN viral
Replicación/Ensamblaje































GHSHQGLHQGR GHO JHQRWLSR \ FRGLILFD XQD SROLSURWH¯QD FX\R SURFHVDPLHQWR
SRVWUDGXFFLRQDOJHQHUDSURWH¯QDVYLUDOHVSURWH¯QDVHVWUXFWXUDOHV &(\
( OD SURWH¯QD S \  SURWH¯QDV QR HVWUXFWXUDOHV 16 16 16$ 16%
16$\16%
(O SURFHVDPLHQWR SURWHRO¯WLFR GH OD SROLSURWH¯QD HV OOHYDGR D FDER SRU
FXDWURSURWHDVDVGRVYLUDOHV\GRVFHOXODUHV/DSHSWLGDVDVH³DOHQ]LPDFHOXODU
SUHVHQWHHQHO UHW¯FXORHQGRSO£VPLFR 5( SDUHFH VHU OD SULQFLSDO UHVSRQVDEOH
GHOSURFHVDPLHQWRGHODVSURWH¯QDVHVWUXFWXUDOHVHQORVVLWLRV&((((S
\ S16 $GHP£V VH SURGXFH XQD VHJXQGD GLJHVWLµQ HQ OD UHJLµQ FDUER[LOR
UTR UTR




1616PLHQWUDVTXHHO UHVWRGH ODVSURWH¯QDVQRHVWUXFWXUDOHV 1616$
16%16$\16%VHRULJLQDSRUDFFLµQGHODVHU¯QSURWHDVDYLUDO16\VX
FRIDFWRU16$)LJXUD6HKDQHQFRQWUDGRIRUPDVDOWHUQDWLYDVGHODSURWH¯QD
& JHQHUDGDV SRU OD LQLFLDFLµQ LQWHUQD GH OD WUDGXFFLµQ GH XQPDUFR GH OHFWXUD
DOWHUQDWLYRRELHQSRUGHVSOD]DPLHQWRVULERVRPDOHV%UDQFKHWDO(VWDV
SURWH¯QDV VH GHQRPLQDQ $5) R SURWH¯QDV ) GHO LQJO«V ಯDOWHUQDWLYH UHDGLQJ
IUDPHರ
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WHUPLQDOE£VLFR'UHVLGXRVTXHLQWHUDFFLRQDU¯DFRQHO$51YLUDOGXUDQWH
OD IRUPDFLµQ GH OD QXFOHRF£SVLGD PHGLDQWH LQWHUDFFLRQHV HOHFWURVW£WLFDV
6DQWROLQL HW DO  XQ GRPLQLR FHQWUDO KLGURIµELFR ' UHVLGXRV 
IRUPDGRSRUGRVK«OLFHVDQILS£WLFDVTXHVHXQHD ODFDUDH[WUDFHOXODUGHO5(\
XQ GRPLQLR FDUER[LOR WHUPLQDO ' UHVLGXRV  TXH HV HO S«SWLGR VH³DO
SDUD HO SURFHVDPLHQWR GH ( 'LFKD VHFXHQFLD VH³DO GLULJH OD FDGHQD
SROLSHSW¯GLFD QDFLHQWH D OD PHPEUDQD GHO 5( H LQGXFH OD WUDVORFDFLµQ GH OD
UHJLµQ GH ( DO OXPHQ GHO 5( D OD YH] TXH OD SURWH¯QD & TXHGD HQ HO ODGR
FLWRVµOLFR 6DQWROLQL HW DO  :DOWHU \ -RKQVRQ  (O FRUWH SRU OD
SHSWLGDVDVH³DOHQHOODGROXPLQDOGHO5(VHSDUD(GHODIRUPDLQPDGXUDGHOD
SURWH¯QD&STXHFRQWLHQHDPLQR£FLGRV\TXHHVFRQVLGHUDGDFRPROD
IRUPD FRPSOHWD TXH VH HQFXHQWUD DQFODGD HQ OD ELFDSD OLS¯GLFD GHO 5( SRU HO
S«SWLGRVH³DOGHOH[WUHPRFDUER[LORWHUPLQDO0F/DXFKODQHWDO8QDYH]
OLEHUDGD OD SURWH¯QD XQ VHJXQGR FRUWH SURWHRO¯WLFR FDWDOL]DGR SRU OD SHSWLGDVD
S«SWLGR VH³DO HOLPLQD HO DQFODMH FDUER[LORWHUPLQDO TXHGDQGR OD IRUPD PDGXUD
S OLEUHSDUDGHVSOD]DUVHDRWURVRUJ£QXORVFRPR ORV/'V GHO LQJO«V ಯ/LSLG
'URSOHWVರ TXH VRQ RUJ£QXORV GLQ£PLFRV TXH DOPDFHQDQ O¯SLGRV FRPR
WULJOLF«ULGRV\«VWHUHVGHFROHVWHURO URGHDGRVSRUXQDPRQRFDSD IRVIROLS¯GLFD\










HO JHQRPD GHO +&9 FRQWLHQH XQ PDUFR OHFWXUD VRODSDQWH  25) HQ HO
PLVPRJHQTXHFRGLILFD ODSURWH¯QD&/D WUDGXFFLµQDSDUWLUGHHVWHPDUFRGH
OHFWXUD DOWHUQDWLYR $5) SUREDEOHPHQWH D WUDY«V GH XQ PHFDQLVPR GH
GHVSOD]DPLHQWR ULERVRPDO GD OXJDU D XQD SURWH¯QD GHQRPLQDGD SURWH¯QD ) R
$5)3 /D GHWHFFLµQ GH DQWLFXHUSRV \ OD HYLGHQFLD GH LQPXQLGDGPHGLDGD SRU
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F«OXODV %DLQ HW DO  IUHQWH D HVWD SURWH¯QD HQ HO VXHUR GH SDFLHQWHV
LQIHFWDGRVSRUHO+&9VXJLHUHTXHHVWDSURWH¯QDVHH[SUHVDGXUDQWHODLQIHFFLµQ
:DOHZVNLHWDO6XIXQFLµQHQHOFLFORGHOYLUXVHVGHVFRQRFLGDDXQTXH







HW DO D 1LHOVHQ HW DO  6RQ SURWH¯QDV WUDQVPHPEUDQD WLSR ,
DOWDPHQWHJOLFRVLODGDVTXHFRQVLVWHQHQXQHFWRGRPLQLRDPLQRWHUPLQDOJUDQGH\






SURWHDVDV GHO UHW¯FXOR HQGRSO£VPLFR GH OD F«OXOD HQWUH ORV UHVLGXRV  \
UHVSHFWLYDPHQWH*UDNRXLHWDO+LMLNDWDHWDO0L]XVKLPD
HWDO
'XUDQWH VX V¯QWHVLV ORV HFWRGRPLQLRV GH ODV JOLFRSURWH¯QDV VHGLULJHQDO
OXPHQGHO5(GRQGHVRQPRGLILFDGRVPHGLDQWH1JOLFRVLODFLµQ \ ORVGRPLQLRV
WUDQVPHPEUDQD VH LQVHUWDQ HQ OD PHPEUDQD GHO 5( $GHP£V ORV GRPLQLRV
FDUER[LOR WHUPLQDOHV GH ( \ ( FRQWLHQHQ VHFXHQFLDV GH UHWHQFLµQ HQ HO 5(
&RFTXHUHOHWDOGRQGHODSHSWLGDVDVH³DOOOHYDDFDERORVFRUWHV
SURWHRO¯WLFRV 'XEXLVVRQ HW DO  8QD YH] SURFHVDGDV OD RULHQWDFLµQ
FDUER[LORWHUPLQDOGHORVGRPLQLRVWUDQVPHPEUDQDGH(\(FDPELDGHOXPLQDO
D FLWRVµOLFD JUDFLDV D OD SDUWLFLSDFLµQ GH XQ WUDQVORFµQ HQ HVWH SURFHVR


















ELRJ«QHVLV /D SROLSURWH¯QD GHO+&9(ದ(ದS HVW£ XQLGD DO ULERVRPD \ DO WUDVORFµQ
3DVR(OVHJPHQWRFDUER[LORWHUPLQDOKLGURIµELFRGH(LQLFLDOPHQWHVHLQVHUWDFRPR
XQD KRUTXLOOD FRQ XQ FRUWR JLUR FLWRSODVP£WLFR VLUYLHQGR FRPRS«SWLGR VH³DO SDUD(
'HVSX«VGHOFRUWHSRUODSHSWLGDVDVH³DOOXPLQDOWLMHUDVHOUHFL«QJHQHUDGRFDUER[LOR
WHUPLQDO GH( DWUDYLHVD ODPHPEUDQD FRQYLUWL«QGRVH OD KRUTXLOOD HQ XQD ¼QLFD K«OLFH
WUDQVPHPEUDQD 3DVR  'H OD PLVPD PDQHUD HO VHJPHQWR KLGURIµELFR GH ( VLUYH
FRPRVHFXHQFLDVH³DOSDUDS\YXHOYHDLQVHUWDUVHHQODPHPEUDQDXQDYH]OLEHUDGD






( \ ( SUHVHQWDQ KDVWD  \  VLWLRV SRWHQFLDOHV GH 1JOLFRVLODFLµQ
UHVSHFWLYDPHQWH)LJXUD/D1JOLFRVLODFLµQRFXUUHSRU OD WUDQVIHUHQFLDGHXQ
ROLJRVDF£ULGR GH XQ LQWHUPHGLR OLS¯GLFR D XQ UHVLGXR GH$VQ HQ XQD VHFXHQFLD
FRQVHQVR $VQ;7KU6HU GH XQD SURWH¯QD QDFLHQWH GRQGH ; HV FXDOTXLHU
DPLQR£FLGRH[FHSWR3UR*DYHO\YRQ+HLMQH.RUQIHOG\.RUQIHOG
/DV 1JOLFRVLODFLRQHV VRQ FDWDOL]DGDV SRU OD HQ]LPD ROLJRVDFDULOWUDQVIHUDVD
HVWUHFKDPHQWH DVRFLDGD DO WUDVORFµQ TXH SXHGH DFFHGHU D OD FDGHQD TXH
HPHUJH GHO ULERVRPD HQ HO ODGR OXPLQDO GHO 5( UXJRVR 6LOEHUVWHLQ \*LOPRUH


















GHO +&9 VH LQGLFDQ HQFLPD GH VX FRUUHVSRQGLHQWH UHJLµQ HQ ( \ ( DSDUHFLHQGR
VXEUD\DGRV ORV GRV GRPLQLRV KLGURIµELFRV /RV UHVLGXRV FDUJDGRVSUHVHQWHV HQWUH ODV
UHJLRQHV KLGURIµELFDV DSDUHFHQ HQ EODQFR /DV IOHFKDV LQGLFDQ ODV SRVLFLRQHV GH
UHVLGXRV GH DODQLQD LQVHUWDGRV TXH LPSLGHQ OD KHWHURGLPHUL]DFLµQ GH (( 2S 'H
%HHFNHWDO
/DQDWXUDOH]DGHODVJOLFRVLODFLRQHVSUHVHQWHVHQ(\(YDU¯DHQIXQFLµQ
GHO VLVWHPD HPSOHDGR SDUD VX HVWXGLR 9LH\UHV HW DO  /RV UHVXOWDGRV
REWHQLGRVFRQHOVLVWHPDGHOYLUXVHQFXOWLYRFHOXODU+&9FFTXHHVHOVLVWHPD
TXH PHMRU PLPHWL]D OD UHDOLGDG UHYHODQ TXH OD SURWH¯QD ( SUHVHQWD
ROLJRVDF£ULGRVGHWLSRFRPSOHMR ORTXHLQGLFDHOWU£QVLWRGHODSURWH¯QDDWUDY«V
GHODSDUDWRGH*ROJLGRQGHORVROLJRVDF£ULGRVWLSRPDQRVDVRQPRGLILFDGRVSRU
ODV JOLFRVLGDVDV \ JOLFRVLOWUDQVIHUDVDV SUHVHQWHV HQ HVWH FRPSDUWLPHQWR
+HOHQLXV HW DO  $ SHVDU GH HOOR SDUWH GH OD SURWH¯QD ( DVRFLDGD D
+&9FFSUHVHQWDROLJRVDF£ULGRVWLSRPDQRVDTXHQRKDQVLGRPRGLILFDGRVSRUODV
HQ]LPDVSUHVHQWHVHQHO*ROJL
0HGLDQWH DQ£OLVLV PXWDJ«QLFRV HQ ORV TXH VH HOLPLQDQ ORV VLWLRV GH 1
JOLFRVLODFLµQGH ODVSURWH¯QDVGHO+&9VHKDFRPSUREDGRTXHYDULRVGHHVWRV
VLWLRVVRQLPSRUWDQWHVSDUDHOSOHJDPLHQWR\ODORFDOL]DFLµQHQODVXSHUILFLHGHODV
I N T R O D U C C I Ó N _
 
SURWH¯QDVPLHQWUDVTXHRWURVMXHJDQXQSDSHOIXQFLRQDOLPSRUWDQWHRFRQWULEX\HQ
D OD HYDVLµQ GH OD UHVSXHVWD LQPXQH GHO KRVSHGDGRU *RIIDUG \ 'XEEXLVVRQ
*RIIDUGHWDO)LJXUD
/DSUHVHQFLDGHJOLFDQRVHQXQDSURWH¯QDSXHGHLQIOXLUHQVXSOHJDPLHQWR









(VWXGLRV UHDOL]DGRV XWLOL]DQGR VLVWHPDV GH H[SUHVLµQ WUDQVLWRULD
GHPXHVWUDQ TXH ( LQWHUDFFLRQD FRQ ( SDUD GDU OXJDU D ROLJµPHURV (Q
SUHVHQFLDGHGHWHUJHQWHVQRLµQLFRVVHGHWHFWDQGRVWLSRVGHFRPSOHMRV((
SRUXQODGRKHWHURG¯PHURV((HVWDELOL]DGRVSRULQWHUDFFLRQHVQRFRYDOHQWHV\
SRU RWUR DJUHJDGRV XQLGRV SRU SXHQWHV GLVXOIXUR TXH PX\ SUREDEOHPHQWH





/DGHOHFLµQGHHVWRVGRPLQLRVDV¯FRPR ODVXVWLWXFLµQGH ORV UHVLGXRVE£VLFRV
GHO VHJPHQWR KLGURI¯OLFR FRQHFWRU DQXOD OD IRUPDFLµQ GH KHWHURG¯PHURV ((
&RFTXHUHO HW DO   0LFKDODN HW DO  $GHP£V HVWXGLRV GH
PXWDJ«QHVLV GLULJLGD &RFTXHUHO HW DO  \ GH LQVHUFLµQ GH UHVLGXRV GH
DODQLQDHQGLVWLQWDVSRVLFLRQHVGHHVWRVGRPLQLRVWDPEL«QLPSLGHQODIRUPDFLµQ
GHKHWHURG¯PHURV2SGH%HHFNHWDO)LJXUD
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HQYXHOWD GHO +&9 FRRSHUDQ SDUD OD IRUPDFLµQ GH XQ FRPSOHMR IXQFLRQDO 6LQ
HPEDUJR OD SURWH¯QD ( SUHVHQWD FLHUWR JUDGR GH SOHJDPLHQWR FXDQGR HV
H[SUHVDGD GH PDQHUD DLVODGD &RFTXHUHO HW DO  0LFKDODN HW DO 




( \ ( SDUHFHQ LQWHUDFFLRQDU FRQ OD FKDSHURQD GHO 5( FDOQH[LQD
%UD]]ROLHWDO&KRXNLHWDO'XEXLVVRQ\5LFH0HURODHWDO
 $PEDV JOLFRSURWH¯QDV VH DVRFLDU¯DQ U£SLGDPHQWH FRQ OD FDOQH[LQD \ VH




+DVWD KDFH SRFR VH SHQVDED TXH OD XQLGDG IXQFLRQDO E£VLFD GH OD
HQYROWXUD YLUDO HVWDED FRQVWLWXLGD SRU HO KHWHURG¯PHUR (( QR FRYDOHQWH
'HOHHUVQ\GHUHW DO 'XEXLVVRQHW DO 'XEXLVVRQDQG5LFH 
)OLQW HW DO  2S GH %HHFN HW DO  3HUR XQ HVWXGLR SXEOLFDGR
UHFLHQWHPHQWH 9LH\UHV HW DO  UHYHOD TXH HQ HO VLVWHPD GH +&9FF ORV
FRPSOHMRVFRYDOHQWHVVRQPD\RULWDULRVHQORVYLUXVVHFUHWDGRV\PLQRULWDULRVHQ
ODV F«OXODV LQIHFWDGDV OR TXH VXJLHUH TXH HVWRV JUDQGHV FRPSOHMRV VRQ
LQFRUSRUDGRV VHOHFWLYDPHQWH HQ ORV YLULRQHV VHFUHWDGRV \ QR VHU¯DQ DJUHJDGRV
PDOSOHJDGRVTXHVHUHWLHQHQHQHO5('HKHFKRVHKDFRPSUREDGRTXHVRQ
FDSDFHVGHPDQWHQHUXQDFRQIRUPDFLµQQDWLYD/DHOHYDGDPDVDPROHFXODUGH





GH PRUIRJ«QHVLV \ VDOLGD (VWD KLSµWHVLV H[SOLFDU¯D WDPEL«Q OD IDOWD GH
VHQVLELOLGDGGH+&9FFDO WUDWDPLHQWR FRQS+£FLGR 7VFKHUQH HW DO  /D
SUHVHQFLD GH ORV SXHQWHV GLVXOIXUR HQWUH ODV JOLFRSURWH¯QDV GHO +&9 SRGU¯D









HQVDPEODMH GH SDUW¯FXODV LQIHFWLYDV :DNLWD HW DO  &RPR \D VH KD
FRPHQWDGR DQWHULRUPHQWH ODV JOLFRSURWH¯QDV ( UHVLGXRV  \ (
UHVLGXRVVRQSURWH¯QDV WUDQVPHPEUDQDGH WLSR ,FRQXQHFWRGRPLQLR
DPLQRWHUPLQDO\XQGRPLQLRWUDQVPHPEUDQDFDUER[LORWHUPLQDO
 (O GRPLQLR WUDQVPHPEUDQD GH ( UHVLGXRV  GH OD SROLSURWH¯QD






ORV UHVSRQVDEOHVGH OD UHWHQFLµQGHHVWDVJOLFRSURWH¯QDVHQHO5(\ MXHJDQXQ




3RU HOOR VH KDQ SURGXFLGR IRUPDV VROXELOL]DGDV GH ODV JOLFRSURWH¯QDV
HFWRGRPLQLRV HQ ODV TXH VH KDQ GHOHFLRQDGR ORV GRPLQRV WUDQVPHPEUDQD
$PERVHFWRGRPLQLRVFXPSOHQXQSDSHOIXQGDPHQWDOHQODVSULPHUDVHWDSDVGHO
FLFOR LQIHFWLYR GHO+&9 \D TXH HQ HOORV UHVLGHQ WDQWR ORV VLWLRV GH XQLµQ D ORV
UHFHSWRUHV SUHVHQWHV HQ ODV F«OXODV KHS£WLFDV FRPR ORV S«SWLGRV IXVRJ«QLFRV
LPSOLFDGRVHQ OD IXVLµQGH ODPHPEUDQDGH ODHQYROWXUDYLUDOFRQ ODPHPEUDQD
GHOHQGRVRPDFHOXODU
(O HFWRGRPLQLR GH ( UHVLGXRV  SXHGH VHU H[SUHVDGR
LQGHSHQGLHQWHPHQWH GH OD SROLSURWH¯QD \ VH SOLHJD HQ XQD HVWUXFWXUD FDSD] GH
XQLUVHDORVUHFHSWRUHVFHOXODUHV3LOHULHWDO6FDUVHOOLHWDO6HKD
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FRQVHJXLGR SURGXFLU HILFD]PHQWH HO HFWRGRPLQLR GH ( WDQWR HQ F«OXODV GH





KHWHURGLPHUL]DFLµQ \ SDUD OD LQIHFWLYLGDG 'UXPPHU HW DO  6H KDQ








TX¯PLFDVGH ORV UHVLGXRVHQ FDGDSRVLFLµQ \ OD  FRQIRUPDFLµQGH+95HVW£Q
DOWDPHQWH FRQVHUYDGDV HQWUH ORV GLVWLQWRV JHQRWLSRV 3HQLQ HW DO  /D










SURWH¯QD GH IXVLµQ WLSR ,, &RQ EDVH HQ HVWRV GDWRV .UH\ \ FRO  KDQ
SURSXHVWRXQPRGHORGHRUJDQL]DFLµQWHUFLDULDGHOHFWRGRPLQLRGH()LJXUD
/DGHWHUPLQDFLµQGH ODFRQH[LµQHQWUH ORV UHVLGXRVGH&\VSUHVHQWHVHQHO
HFWRGRPLQLRGH( HQ FRPELQDFLµQ FRQHVWXGLRVGH ORV VLWLRVGHXQLµQ FRQHO
UHFHSWRUFHOXODU&'\FRQDQWLFXHUSRV'UXPPHUHWDO2ZVLDQNDHWDO
5RFFDVHFFDHWDOKDSHUPLWLGRPRGHODUHOHFWRGRPLQLRGH(HQHO
I N T R O D U C C I Ó N _
 

























)LJXUD  2UJDQL]DFLµQ WHUFLDULD GHO HFWRGRPLQLR GH ( $ /D VHFXHQFLD OLQHDO GHO
HFWRGRPLQLRGH(JHQRWLSRD O¯QHD+KDVLGR UHSUHVHQWDGD FRPRXQD FDGHQDGH
FXHQWDVFRQXQSOHJDPLHQWR W¯SLFRGHSURWH¯QDVGH IXVLµQ WLSR ,,/RVF¯UFXORVHQFRORU
S£OLGR\EULOODQWHUHSUHVHQWDQORVUHVLGXRVVLWXDGRVDOIRQGR\DOIUHQWHGHORVGRPLQLRV
UHVSHFWLYDPHQWHPDUFDGRVFRQ OHWUDVHQFRORUEODQFR\QHJUR/RVHQODFHVGLVXOIXUR\
ORV VLWLRV GH JOLFRVLODFLµQ VH LQGLFDQ FRPR EDUUDV QHJUDV \ F¯UFXORV YHUGHV
UHVSHFWLYDPHQWH QXPHUDGRV VHFXHQFLDOPHQWH /RV VHJPHQWRV QR HVWUXFWXUDGRV
DSDUHFHQFRQOHWUDEODQFDVREUHIRQGRPDUUµQ/RVUHVLGXRVTXHSDUWLFLSDQHQODXQLµQ
FRQ &' SUHVHQWDQ XQ FRQWRUQR D]XO \ ORV TXH IRUPDQ SDUWH GHO SRVLEOH S«SWLGR
IXVRJ«QLFRSUHVHQWDQXQFRQWRUQRHQURMR%'LDJUDPDHVTXHP£WLFRGHODRUJDQL]DFLµQ
WHUFLDULDGHOHFWRGRPLQLRGH(/RVGRPLQLRV',',,\',,,DSDUHFHQHQURMRDPDULOOR\
D]XO UHVSHFWLYDPHQWH/DUHJLµQVWHPDSDUHFHHQJULV6H LQGLFD ODFRQHFWLYLGDGHQWUH
ODVO£PLQDV˟HQ',.UH\HWDO
A) B)






SURWH¯QD TXLP«ULFD TXH FRQWLHQH ORV HFWRGRPLQLRV FRPSOHWRV GH ( \ (
HPSOHDQGR HO VLVWHPDGH H[SUHVLµQ GH EDFXORYLUXVF«OXODV GH LQVHFWR 7HOOR HW
DO  (VWD SURWH¯QD TXLP«ULFD HV FDSD] GH XQLUVH D ORV DQWLFXHUSRV
SUHVHQWHVHQHOVXHURGHSDFLHQWHV LQIHFWDGRVSRUHO+&9 ORTXH LQGLFDU¯DTXH












RULHQWDGRV KDFLD HO OXPHQ GHO 5( &DUUHUH.UHPHU HW DO  6H HQFXHQWUD
ORFDOL]DGD HQ HO QH[R GH XQLµQ HQWUH ODV SURWH¯QDV HVWUXFWXUDOHV \ ODV QR
HVWUXFWXUDOHV/LQHWDO
/DSURWH¯QDSQRVHUHTXLHUHSDUDODUHSOLFDFLµQGHO$51YLUDO\QRHVW£













/DV SURWH¯QDV QR HVWUXFWXUDOHV GHO +&9 VRQ 16 16 16$ 16%
16$\16%
16HVXQDSURWH¯QDGLP«ULFDLQWHJUDOGHPHPEUDQDFRPSXHVWDSRUGRV
GRPLQLRV WRSROµJLFRV \ IXQFLRQDOHV XQ GRPLQLR DOWDPHQWH KLGURIµELFR DPLQR
WHUPLQDO TXH DQFOD OD SURWH¯QD D OD PHPEUDQD \ XQ GRPLQR FLVWH¯QSURWHDVD
FDUER[LORWHUPLQDOTXHUHDOL]DHOFRUWHSURWHRO¯WLFRHQWUHHOFDUER[LORWHUPLQDOGHV¯
PLVPD \16 +LMLNDWD HW DO  /RUHQ] HW DO 16QR HV QHFHVDULD
SDUD OD UHSOLFDFLµQ GHO JHQRPD /RKPDQQ HW DO  SHUR MXHJD XQ SDSHO
FHQWUDO HQ HO HQVDPEODMH SDUD OR FXDO VX DFWLYLGDG SURWHDVD QR HV UHTXHULGD
-LUDVNRHWDO-RQHVHWDO0DHWDO
16HVXQDSURWH¯QDGHDPLQR£FLGRVTXHSUHVHQWDGRVGRPLQLRVFRQ
GLIHUHQWHV DFWLYLGDGHV HQ]LP£WLFDV HVHQFLDOHV SDUD HO FLFOR YLWDO GHO +&9 (O
VHJPHQWR DPLQR WHUPLQDO SUHVHQWD DFWLYLGDG VHU¯QSURWHDVD PLHQWUDV TXH ORV
GRVWHUFLRVUHVWDQWHVGHODSURWH¯QDSUHVHQWDQDFWLYLGDG173DVD\$51KHOLFDVD
/D DFWLYLGDG SURWHDVD HV P£V HILFLHQWH HQ FRPELQDFLµQ FRQ 16$ TXH DFW¼D
FRPRFRIDFWRUQRFRYDOHQWH\SURPXHYH ODDVRFLDFLµQD ODPHPEUDQDGH16
(VWH FRPSOHMR HV HO UHVSRQVDEOH GH OD OLEHUDFLµQ GH ODV SURWH¯QDV 16 GH OD
SROLSURWH¯QDTXHVHHQFXHQWUDQDFRQWLQXDFLµQHQHOJHQRPDYLUDO$GHP£VHVW£
LPSOLFDGD HQ HO EORTXHR GH OD FDSDFLGDG GH OD F«OXOD KRVSHGDGRUD GH
GHVHQFDGHQDU XQD UHVSXHVWD LQPXQH LQQDWD DQWLYLUDO )R\ HW DO 
5HFLHQWHPHQWH VH KD SURSXHVWR TXH OD KHOLFDVD 16 HVW£ LPSOLFDGD HQ HO
HQVDPEODMH YLUDO 0D HW DO  /D HVWUXFWXUD FULVWDOLQD GH FDGD GRPLQLR
DLVODGR GH 16 DV¯ FRPR GH OD SURWH¯QD FRPSOHWD FRQ R VLQ 16$ KD VLGR
GHWHUPLQDGD.LPHWDO/RYHHWDO<DRHWDOORTXH
KDIDFLOLWDGRHOGLVH³RGHLQKLELGRUHV\VXRSWLPL]DFLµQ
16$ HV XQD SURWH¯QD SHTXH³D  DPLQR£FLGRV IRUPDGD SRU WUHV
GRPLQLRV XQ GRPLQLR FHQWUDO TXH DFW¼D FRPR FRIDFWRU GH 16 XQ GRPLQLR
KLGURIµELFR DPLQR WHUPLQDO UHVSRQVDEOH GH OD ORFDOL]DFLµQ GH 16$ HQ OD
PHPEUDQD \ GHO UHFOXWDPLHQWR GH 16 D OD PHPEUDQD \ XQ GRPLQLR £FLGR
FDUER[LOR WHUPLQDO TXH FRQWLHQH DPLQR£FLGRV LPSRUWDQWHV SDUD HVWDEOHFHU OD
UHSOLFDFLµQGHO$51/LQGHQEDFKHWDO
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16% HV OD SURWH¯QD SHRU FDUDFWHUL]DGD GHO +&9 GHELGR D VX HOHYDGD









\ SRVHH DFWLYLGDGHV $73DVD \ *73DVD SDUD ODV TXH VH UHTXLHUH XQ VLWLR GH
XQLµQDQXFOHµWLGRV ORFDOL]DGRHQWUH ODVK«OLFHV WUDQVPHPEUDQD\ (LQDYHW
DO
 16$HVODSURWH¯QDTXHUHJXODODUHSOLFDFLµQ\HOHQVDPEODMHGHO+&9(V
XQD PHWDORSURWH¯QD GLP«ULFD GH XQLµQ D ]LQF 7HOOLQJKXLVHQ HW DO   6H
FRPSRQH GH FXDWUR GRPLQLRV 7HOOLQJKXLVHQ HW DO  XQD K«OLFH DQILS£WLFD
DPLQR WHUPLQDO HVHQFLDO SDUD OD XQLµQ D ODV PHPEUDQDV FHOXODUHV \ TXH
FRQWULEX\HDODRULHQWDFLµQKDFLDORV/'V%UDVVHWDO+LQVRQ\&UHVVZHOO
XQGRPLQLR'GHXQLµQD$51XQGRPLQLR'G«ELOPHQWHFRQVHUYDGRH
LQWU¯QVHFDPHQWH GHVSOHJDGR TXH FRQWULEX\H D OD UHSOLFDFLµQ GHO $51
7HOOLQJKXLVHQHWDOD\XQGRPLQLR'FDUER[LOR WHUPLQDOFUXFLDOSDUDHO




UHFL«Q VLQWHWL]DGR HV WUDQVSRUWDGR D ORV /'V SRU 16$ 0L\DQDUL HW DO 






0HQGH HW DO  /D HVWUXFWXUD FULVWDOLQD GHO GRPLQLR FDWDO¯WLFR GH 16%
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UHYHOD XQ SOHJDPLHQWR VHPHMDQWH D RWUDV SROLPHUDVDV FRQ PRWLYRV GH GHGR





 (O +&9 VH XQH D ORV KHSDWRFLWRV D WUDY«V GH LQWHUDFFLRQHV HQWUH ODV
JOLFRSURWH¯QDV GH OD HQYROWXUD GHO YLUXV \ UHFHSWRUHV FHOXODUHV %DUWRVFK \
&RVVHW  &RFTXHUHO HW DO  SURGXFLHQGR XQ FRPSOHMR TXH HV








ORV YLULRQHV VRQ HQVDPEODGRV \ OLEHUDGRV D WUDY«V GH XQ Y¯D GH VHFUHFLµQ






YLYR \ D OD EDMD GLVSRQLELOLGDG GHO +&9 SURFHGHQWH GHO VXHUR GH SDFLHQWHV HO
HVWXGLRGHOFLFORYLUDO\ ODFRPSRVLFLµQGH ORVFRPSRQHQWHVPROHFXODUHVGH ODV
SDUW¯FXODVYLUDOHVKDVLGRSRVLEOHJUDFLDVDODDSDULFLµQGHVLVWHPDVHILFLHQWHVLQ
YLWURFRPR ODH[SUHVLµQGH ODVJOLFRSURWH¯QDVGHO+&9GH IRUPDUHFRPELQDQWH
ODVSDUW¯FXODVWLSR+&9R9/3Vಯ9LUXV/LNH3DUWLFOHVರ%DXPHUWHWDOHO






















)LJXUD0RGHORGHOFLFOR LQIHFWLYRGHO+&9/DSDUW¯FXODGHO+&9D WUDY«VGH ODV





 /D WUDGXFFLµQ GHO JHQRPD YLUDO RFXUUH HQ HO 5( UXJRVR GDQGR OXJDU D XQD
SROLSURWH¯QDSUHFXUVRUDTXHHVSURFHVDGDSRU ODVSURWHDVDVYLUDOHV\FHOXODUHV /D
UHSOLFDFLµQ GHO $51 WLHQH OXJDU HQ ODV UHGHV PHPEUDQRVDV GRQGH WHQGU¯D OXJDU HO
HQVDPEODMHHO+&9   /D OLEHUDFLµQGHO+&9VHSLHQVDTXHHVW£ OLJDGDD OD Y¯DGH
VHFUHFLµQGH9/'/$GDSWDGDGH$OYLVLHWDO 

 (O HPSOHR GH ODV JOLFRSURWH¯QDV UHFRPELQDQWHV GHO +&9 KD SHUPLWLGR OD
LGHQWLILFDFLµQGHSRVLEOHVUHFHSWRUHVFHOXODUHVSHURVXXVRVHOLPLWDDOHVWXGLRGH
VXHVWUXFWXUD\HQHQVD\RVGHXQLµQ\HQGRFLWRVLV
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OHQWLYLUXV /D SUHVHQFLD GH *)3 ಯ*UHHQ )OXRUHVFHQFH 3URWHLQರ R HO JHQ
PDUFDGRU GH OD OXFLIHUDVD HPSDTXHWDGR HQ ODV SVHXGRSDUW¯FXODV SHUPLWH OD
GHWHUPLQDFLµQU£SLGD\ILDEOHGHODLQIHFWLYLGDGPHGLDGDSRUODVJOLFRSURWH¯QDVGHO
+&9




HQ OD TXH VH LQFOX¯DQ ODV UHJLRQHV QR FRGLILFDQWHV v \ v QHFHVDULDV SDUD OD
UHSOLFDFLµQ YLUDO (VWD FRQVWUXFFLµQ UHFLEH HO QRPEUH GH UHSOLFµQ VXEJHQµPLFR
/D LGHQWLILFDFLµQ GHPXWDFLRQHV GH DGDSWDFLµQ DO FXOWLYR FHOXODU TXH FRQILHUHQ
XQDPD\RUFDSDFLGDGGHUHSOLFDFLµQDO$51YLUDOKL]RSRVLEOHODJHQHUDFLµQGH
UHSOLFRQHV JHQµPLFRV TXH FRQWLHQHQ HO JHQRPD GH OD SROLSURWH¯QD FRPSOHWD
3LHWVFKPDQQHWDO
(O LQFRQYHQLHQWHGHOVLVWHPDDQWHULRUHVTXHQRSURGXFHYLUXV LQIHFWLYRV
SUREOHPDTXH IXH UHVXHOWR FRQHO GHVFXEULPLHQWRGHXQDFHSDGHOJHQRWLSRD
GHO+&9SURFHGHQWHGHOVXHURGHXQSDFLHQWHFRQKHSDWLWLV IXOPLQDQWH OODPDGD





 &RQHO ILQGHHVWDEOHFHUXQD LQIHFFLµQSHUVLVWHQWHHQ ORVKHSDWRFLWRVHO
+&9WLHQHTXHVHUWUDQVIHULGRGHVGHHOWRUUHQWHVDQJX¯QHRDWUDY«VGHOHQGRWHOLR




& FRPR /6,*1 \'&6,*1 H[SUHVDGDV HQ ODV F«OXODV VLQXVRLGDOHV \ HQ ODV
F«OXODV GHQGU¯WLFDV UHVSHFWLYDPHQWH VRQ FDSDFHV GH LQWHUDFFLRQDU FRQ ODV
JOLFRSURWH¯QDV GHO +&9 FDSWXUDU \ WUDQVSRUWDU HO +&9 D ORV KHSDWRFLWRV
DG\DFHQWHV&RUPLHUHWDOD)DONRZVNDHWDO*DUGQHUHWDO
/R]DFKHWDO$GHP£VHO+&9SXHGHDWUDYHVDUHOHQGRWHOLRPHGLDQWHVX
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DVRFLDFLµQ D OLSRSURWH¯QDV &XULRVDPHQWH XQ HVWXGLR UHFLHQWH VXJLHUH TXH ODV





'LVVH HO YLUXV GLIXQGLU¯D D WUDY«V GHO IHQHVWUDGR R ELHQ VHU¯D FDSWXUDGR \
WUDQVHQGRFLWDGR SRU ODV OHFWLQDV GH WLSR & /6,*1 \ '&6,*1 H[SUHVDGDV HQ OD
VXSHUILFLH GHO HQGRWHOLR KHS£WLFR \ HQ ODV F«OXODV GHQGU¯WLFDV UHVSHFWLYDPHQWH
$OWHUQDWLYDPHQWH ORV SURWHRJOLFDQRV WLSR KHSDU£Q VXOIDWR +63* SUHVHQWHV HQ OD
VXSHUILFLHGHODVF«OXODVHQGRWHOLDOHVSRGU¯DQIDYRUHFHUODWUDQVIHUHQFLDGHOYLUXVOLEUHR
DVRFLDGR FRQ OLSRSURWH¯QDV HQ HO K¯JDGR (Q HO K¯JDGR HO YLUXV SRGU¯D LQWHUDFFLRQDU





VXV F«OXODV GLDQD D WUDY«V GH ODV JOLFRSURWH¯QDV GH OD HQYROWXUD YLUDO &RPR
RFXUUHSDUDPXFKRVRWURVYLUXVORVJOLFRVDPLQRJOLFDQRVSDUHFHQVHUORVVLWLRVGH
XQLµQLQLFLDOHVSDUDHO+&9%DUWKHWDO*HUPLHWDO(OKHFKRGH
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TXH HO YLUXV VH HQFXHQWUH DVRFLDGR FRQ /'/V R 9/'/V HQ HO VXHUR SHUPLWH
SURSRQHUHOUHFHSWRUGH/'//'/UFRPRFDQGLGDWRSDUDODXQLµQGHOYLUXVDOD
F«OXOD $JQHOOR HW DO 0RQD]DQLDQ HW DO  $ FRQWLQXDFLµQ HO YLUXV








/DV OHFWLQDV '&6,*1 GHO LQJO«V ಯGHQGULWLF FHOOVSHFLILF LQWHUFHOXODU
DGKHVLRQPROHFXOHJUDEELQJQRQLQWHJULQರ\/6,*1 '&6,*1HVSHF¯ILFDGHO
QRGROLQIRLGH\GHOK¯JDGRVRQSURWH¯QDVGHPHPEUDQDKRPRWHWUDP«ULFDVWLSR,,
TXH SHUWHQHFHQ D OD IDPLOLD GH ODV OHFWLQDV WLSR & &RQWLHQHQ XQ GRPLQLR GH
UHFRQRFLPLHQWRGHFDUERKLGUDWRVHQVXUHJLµQH[WUDFHOXODUFDUER[LORWHUPLQDO/
6,*1 \ '&6,*1 VH XQHQ D ( VROXEOH FRQ DOWD DILQLGDG D WUDY«V GH ORV
ROLJRVDF£ULGRVWLSRPDQRVDDGHP£VGHLQWHUDFFLRQDUFRQ+&9SS/R]DFKHWDO
 3RKOPDQQ HW DO  \ FRQ YLUXV SURFHGHQWHV GHO VXHUR GH SDFLHQWHV
LQIHFWDGRV *DUGQHU HW DO  '&6,*1 VH H[SUHVD HQ F«OXODV GH .XSIIHU
F«OXODV GHQGU¯WLFDV \ OLQIRFLWRV /6,*1 VH H[SUHVD HQ F«OXODV HQGRWHOLDOHV
VLQXVRLGDOHVKHS£WLFDV'&6,*1\/6,*1SRGU¯DQ IXQFLRQDU FRPR UHFHSWRUHV
FDSDFHVGHFDSWXUDU\WUDQVPLWLUHOYLUXVDF«OXODVSHUPLVLYDV\SRUWDQWRMXJDU





/RV*$*VVRQSROLVDF£ULGRV OLQHDOHVH[SUHVDGRVHQ OD VXSHUILFLH FHOXODU
TXH DFW¼DQ FRPR VLWLRV GH XQLµQ SDUD PXFKRV YLUXV 3RGU¯DQ VHUYLU FRPR
UHFHSWRUHV SULPDULRV GH EDMD DILQLGDG DXQTXH DEXQGDQWHV LPSOLFDGRV HQ OD
LQWHUDFFLµQ LQLFLDO GHO YLUXV FRQ OD VXSHUILFLH FHOXODU DQWHV GH VX XQLµQ D
UHFHSWRUHV GH DOWD DILQLGDG %DUWK HW DO *HUPL HW DO  'H KHFKR
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RWURV IODYLYLUXV FRPRHO YLUXVGHO GHQJXH WLSR \HO YLUXVGH OD ILHEUHDPDULOOD
XVDQ*$*VFRPRUHFHSWRUHVFHOXODUHV&KHQHWDO*HUPLHWDO6H
KD REVHUYDGR TXH OD FRQVHUYDFLµQ GH UHVLGXRV FDUJDGRV SRVLWLYDPHQWH HQ HO
H[WUHPR DPLQR WHUPLQDO GH ( HVWDU¯D UHODFLRQDGD FRQ OD LQWHUDFFLµQ FRQ HO
KHSDU£Q VXOIDWR +6 XQ *$* DOWDPHQWH VXOIDWDGR %DUWK HW DO  6LQ














VX VXSHUILFLH FRPR FRPSRQHQWH SURWHLFR SULPDULR \ HV HO UHVSRQVDEOH GHO
WUDQVSRUWH GH OD PD\RU¯D GHO FROHVWHURO GHO SODVPD $GHP£V HVWH UHFHSWRU
SUHVHQWD DOWD DILQLGDG SRU OLSRSURWH¯QDV TXH FRQWLHQHQ P¼OWLSOHV FRSLDV GH
DSROLSRSURWH¯QD ( FRPR DOJXQDV IRUPDV GH 9/'/ OLSRSURWH¯QD GH PX\ EDMD
GHQVLGDG\FLHUWDVOLSRSURWH¯QDVGHGHQVLGDGLQWHUPHGLD(OSDSHOGHO/'/UHQOD
HQWUDGDGHO+&9IXHSURSXHVWRSRUSULPHUDYH]SRU$JQHOOR\FRO(VWRV
DXWRUHV GHPRVWUDURQ TXH ODV SDUW¯FXODV GHO +&9 DVRFLDGDV D OLSRSURWH¯QDV
SURFHGHQWHVGHOVXHURGHSDFLHQWHV\RWURVYLUXVGHODIDPLOLD)ODYLYLULGDHXWLOL]DQ
HO /'/U SDUD HQWUDU HQ OD F«OXOD6HDLVODURQ ODV SDUW¯FXODV YLUDOHV DVRFLDGDVD
OLSRSURWH¯QDV R OLSRYLURSDUW¯FXODV /93V GHO VXHUR GH SDFLHQWHV \ VH GHPRVWUµ
TXHLQIHFWDEDQF«OXODVGHKHSDWRPDGHPDQHUDGHSHQGLHQWHGH/'/U$QGU«HW
DO$XQDV¯ ODIXQFLµQGHO/'/UHQOD LQIHFFLµQSRUHO+&9VLJXHVLHQGR
FRQWURYHUWLGD \D TXH QR VH KD GHPRVWUDGR HO SDSHO GH HVWH UHFHSWRU HQ HO
PRGHORLQYLWURGH+&9FF(VWXGLRVP£VUHFLHQWHVKDQFRQILUPDGRODLPSRUWDQFLD









&' HV XQD SURWH¯QD GH PHPEUDQD QR JOLFRVLODGD SHUWHQHFLHQWH D OD
IDPLOLDGHODVWHWUDVSDQLQDVTXHVHH[SUHVDHQODVXSHUILFLHGHQXPHURVRVWLSRV
FHOXODUHV &RQWLHQH FXDWUR GRPLQLRV WUDQVPHPEUDQD GRV OD]RV H[WUDFHOXODUHV
OODPDGRV6(/OD]RH[WUDFHOXODUSHTXH³RGHOLQJO«Vಯ6PDOO([WUDFHOXODU/RRSರ\
/(/ OD]RH[WUDFHOXODUJUDQGHGHO LQJO«V ಯ/DUJH([WUDFHOXODU/RRSರ \GRPLQLRV




HV YDULDEOH H[FHSWR HQWUH KXPDQRV \ FKLPSDQF«V ODV ¼QLFDV GRV HVSHFLHV
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8QDFDUDFWHU¯VWLFDLPSRUWDQWHGHODVWHWUDVSDQLQDVHVTXHIRUPDQXQDUHG
H[WHQGLGD HQ OD VXSHUILFLH FHOXODU GRQGH LQWHUDFFLRQDQ FRQVLJR PLVPDV FRQ
RWUDV WHWUDVSDQLQDV \R FRQ LQWHJULQDV (VWD UHG UHFLEH HO QRPEUH GH
PLFURGRPLQLRV HQULTXHFLGRV HQ WHWUDVSDQLQDV R 7(0V \ HVW£Q LPSOLFDGRV HQ




















GHO UHFHSWRU VH FRQYLHUWHQ HQ SHUPLVLYDV IUHQWH D OD LQIHFFLµQ SRU +&9SS \
+&9FF %DUWRVFK HW DO E &RUPLHU HW DO E /DYLOOHWWH HW DO 
=KDQJ HW DO  $QWLFXHUSRV PRQRFORQDOHV GLULJLGRV IUHQWH D &' \ XQD
IRUPDVROXEOHGHO/(/GH&'LQKLEHQODLQIHFWLYLGDGGH+&9SS\+&9FFLQYLWUR
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9DULRVHVWXGLRVVXJLHUHQTXH&'DFW¼DFRPRXQDPRO«FXODGHHQWUDGD




QLYHO GHH[SUHVLµQGH&' $ND]DZDHWDO .RXWVRXGDNLVHWDO 
VLQR WDPEL«Q GH ODV SURSRUFLRQHV GH &' \ 65%, HQ OD VXSHUILFLH FHOXODU















\ FDUER[LOR WHUPLQDOHV VHSDUDGRV SRU XQ GRPLQLR H[WUDFHOXODU JUDQGH TXH
SUHVHQWDVLWLRVSRWHQFLDOHVGH1JOLFRVLODFLµQ$FWRQHWDO&DOYR\9HJD
 5KDLQGV \ %ULVVHWWH  )LJXUD  (V XQ UHFHSWRU GH VXSHUILFLH
DOWDPHQWHH[SUHVDGRHQHOK¯JDGR\HQWHMLGRVHVWHURLGRJ«QLFRV-XHJDXQSDSHO
IXQGDPHQWDO HQ HO PHWDEROLVPR GHO FROHVWHURO +'/ OLSRSURWH¯QDV GH DOWD
GHQVLGDG \ UHJXOD HO VXPLQLVWUR GH FROHVWHURO D ORV WHMLGRV HVWHURLGRJ«QLFRV
65%, PHGLD WDPEL«Q OD XQLµQ \ WUDQVIHUHQFLD GH O¯SLGRV SURFHGHQWHV GH
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GHODXQLµQDOOD]RH[WUDFHOXODUGH65%,\DTXHVXGHOHFLµQLPSLGHODLQWHUDFFLµQ
FRQ HO UHFHSWRU \ UHGXFH OD LQIHFWLYLGDG GH +&9SS %DUWRVFK HW DO D
6FDUVHOOLHWDO(VP£VHOHPSOHRGHDQWLFXHUSRVGLULJLGRVIUHQWHD65%,
UHGXFHVLJQLILFDWLYDPHQWHODLQIHFWLYLGDGGH+&9SS%DUWRVFKHWDOE
'H PRGR VLPLODU D &' 65%, DFW¼D FRPR UHFHSWRU WUDV OD XQLµQ GHO
YLUXV$V¯DQWLFXHUSRVGLULJLGRVIUHQWHDHVWRVGRVUHFHSWRUHVLQKLEHQODLQIHFFLµQ
FXDQGR VRQ D³DGLGRV WUDV  VHJXQGRV GH OD XQLµQ GHO YLUXV &RUPLHU HW DO
E=HLVHOHWDO(OKHFKRGHTXH+&9FFVHXQDDF«OXODV&+2TXH
H[SUHVDQ 65%, HQ VX VXSHUILFLH SHUR QR F«OXODV &+2 TXH H[SUHVDQ &'
(YDQVHWDOSRGU¯DLPSOLFDUTXHIXHUDQHFHVDULRXQSULPHUFRQWDFWRFRQ
65%,DQWHVGHTXHODSDUW¯FXODYLUDOSXHGDLQWHUDFFLRQDUFRQ&'
&XULRVDPHQWH +'/ HO SULQFLSDO OLJDQGR GH 65%, IDFLOLWD OD HQWUDGD GH
+&9SS \ +&9FF HQ OD F«OXOD DXQTXH QR KD\ HYLGHQFLD GH XQD LQWHUDFFLµQ
GLUHFWD HQWUH +'/ \ ODV SDUW¯FXODV YLUDOHV %DUWRVFK HW DO  'UHX[ HW DO
 9RLVVHW HW DO  6H KD SRVWXODGR TXH HO HIHFWR GH +'/ SRGU¯D




VXHURV \ +&9SS UHVSHFWLYDPHQWH 65%, SRGU¯D DFWXDU FRPR SURYHHGRU GH
FROHVWHUROUHJXODQGRODRUJDQL]DFLµQGH&'HQODPHPEUDQDHLPSXOVDQGROD
SHUPLVLYLGDGGHODVF«OXODVDODLQIHFFLµQSRUHO+&9
*UDFLDV DO HVWDEOHFLPLHQWR GH HQVD\RV GH WUDQVFRPSOHPHQWDFLµQ
IXQFLRQDOHVHQORVTXHODHQWUDGDGHO+&9HVUHVWDXUDGDJUDFLDVDODH[SUHVLµQ
HFWµSLFD GH 65%, KD VLGR SRVLEOH GHPRVWUDU TXH 65%, \ VX DFWLYLGDG GH





/DV PRO«FXODV &ODXGLQD \ 2FOXGLQD IRUPDQ SDUWH GH ODV GHQRPLQDGDV
XQLRQHV HVWUHFKDV FRPSOHMRV GH DGKHVLµQ F«OXODF«OXOD TXH VHSDUDQ ODV
PHPEUDQDVDSLFDOHV\EDVRODWHUDOHV\PDQWLHQHQODSRODULGDGFHOXODUIRUPDQGR





%HQHGLFWR HW DO  OR TXH SURSRUFLRQD QXHYD LQIRUPDFLµQ DFHUFD GH ORV
GD³RV FHOXODUHV SURGXFLGRV SRU OD LQIHFFLµQ GHO +&9 FRPR OD FROHVWDVLV
FDUDFWHUL]DGD SRU OD GLVPLQXFLµQ R LQWHUUXSFLµQ GHO IOXMR GH ELOLV TXH HVW£
DVRFLDGDDODDOWHUDFLµQIXQFLRQDOGHODXQLRQHVHVWUHFKDV
 &ODXGLQD &/'1 (YDQV \ FRO  LGHQWLILFDURQ &/'1 FRPR
FRUUHFHSWRU GHO +&9 /D &/'1 VH H[SUHVD HQ WHMLGRV HSLWHOLDOHV DXQTXH
SUHGRPLQDQWHPHQWH HQ HO K¯JDGR IRUPDQGR UHGHV HQ ODV XQLRQHV HVWUHFKDV
)XUXVHHWDO&RQVWDGHDPLQR£FLGRVFRQGRVOD]RVH[WUDFHOXODUHV
VHJPHQWRVWUDQVPHPEUDQD\GRPLQLRVLQWUDFHOXODUHV9DQ,WDOOLH\$QGHUVRQ
 )LJXUD  (O GRPLQLR DOWDPHQWH FRQVHUYDGR HQ HO SULPHU OD]R
H[WUDFHOXODUSDUHFHHVWDU LPSOLFDGRHQ ODHQWUDGDGHO+&9(YDQVHWDO
/D H[SUHVLµQ GH &/'1 FRQILHUH VXVFHSWLELOLGDG D OD LQIHFFLµQ SRU +&9SS HQ
O¯QHDV FHOXODUHV QR KHS£WLFDV FRPR +(. 7 \ 6: PLHQWUDV TXH VX
VLOHQFLDPLHQWRLQKLEHODLQIHFFLµQGHO+&9HQF«OXODVVXVFHSWLEOHV(YDQVHWDO
 (VWXGLRV IXQFLRQDOHV LQGLFDQ TXH HVWH UHFHSWRU SDUWLFLSD HQ XQD HWDSD
SRVWXQLµQGH OD LQIHFFLµQDFRQWLQXDFLµQGH ODXQLµQGHO+&9D&'\65%,
(YDQV HW DO  0HGLDQWH DQDORJ¯DV FRQ RWURV YLUXV &R\QH \ %HUJHOVRQ
 VH FUHH TXH ODV LQWHUDFFLRQHV FRQ &/'1 WLHQH OXJDU WUDV ODPLJUDFLµQ
ODWHUDOGHOFRPSOHMR+&965%,&'DODVXQLRQHVHVWUHFKDV/DGLVWULEXFLµQGH
OD &/'1 HQ ODV XQLRQHV HVWUHFKDV VH FRUUHODFLRQD FRQ OD SHUPLVLYLGDG D OD
LQIHFFLµQSRUHO+&9/LXHWDO<DQJHWDOORTXHFRQILUPDTXHOD
ORFDOL]DFLµQGH&/'1HQ ODVXQLRQHVHVWUHFKDVHV LPSRUWDQWHSDUD ODHQWUDGD
YLUDO\HOKHSDWRWURSLVPRGHO+&9'LYHUVRVHVWXGLRVKDQGHPRVWUDGRTXHH[LVWH
XQD DVRFLDFLµQ GLUHFWD&/'1&' &XNLHUPDQ HW DO  )DUTXKDU  HW DO
 +DUULV HW DO  <DQJ HW DO  VXJLULHQGR XQ SDSHO SDUD GLFKRV
FRPSOHMRVHQODHQWUDGDGHOYLUXV
 (Q XQD UHFLHQWH SXEOLFDFLµQ VH KD GHVFULWR TXH XQ S«SWLGR GH 
DPLQR£FLGRV GH &/'1 FRUUHVSRQGLHQWH D OD UHJLµQ LQWUDFHOXODU \ OD SULPHUD
UHJLµQWUDQVPHPEUDQDGHOUHFHSWRUHVFDSD]GH LQKLELU OD LQIHFFLµQSRUHO+&9
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HQ XQD HWDSD SRVWXQLµQ 6L HW DO  $GHP£V OD VREUHH[SUHVLµQ GH HVWH
S«SWLGRGDOXJDUDODLQWHUDFFLµQFRQODVJOLFRSURWH¯QDVGHO+&9
 2FOXGLQD5HFLHQWHPHQWHVHKDGHVFULWRTXHRWURGHORVFRPSRQHQWHVGH
ODVXQLRQHVHVWUHFKDV OD2FOXGLQD MXHJDXQSDSHO LPSRUWDQWHHQODHQWUDGDGHO
+&9\HQODSURGXFFLµQGHXQDLQIHFFLµQSURGXFWLYDSRUHOYLUXV/LXHWDO




OD LQKLELFLµQ GH OD HQWUDGD GH +&9SS \ +&9FF /LX HW DO  /RV SDVRV
LQLFLDOHVGHXQLµQGHO+&9QRVHYHQDIHFWDGRVSRUHOVLOHQFLDPLHQWRGHOJHQGH
OD2FOXGLQDVXJLULHQGRTXH«VWDMXHJDXQSDSHOLPSRUWDQWHHQHWDSDVWDUG¯DVGHO
SURFHVR GH HQWUDGD %HQHGLFWR HW DO  $Q£OLVLV GHPLFURVFRS¯D FRQIRFDO
PXHVWUDQTXHOD2FOXGLQDVHDFXPXODHQHO5(\TXHFRORFDOL]DFRQODSURWH¯QD
( GHO +&9 %HQHGLFWR HW DO  (VWD DVRFLDFLµQ (2FOXGLQD KD VLGR
FRQILUPDGDSRUFRLQPXQRSUHFLSLWDFLµQ%HQHGLFWRHWDO/LXHWDO
7DPEL«Q VH KD GHPRVWUDGR TXH OD2FOXGLQD KXPDQD SRVLELOLWD OD LQIHFFLµQ GHO
+&9HQF«OXODVGHUDWµQ3ORVVHWDO(QFRQMXQWRHVWRVGDWRVVXJLHUHQ
TXHOD2FOXGLQDLQWHUDFFLRQDGLUHFWDPHQWHFRQ(IDFLOLWDQGRODHQWUDGDGHOYLUXV
D WUDY«VGH ODV XQLRQHVHVWUHFKDVGH ORV KHSDWRFLWRV$GHP£V OD GHOHFLµQGHO





(Q XQ VHQWLGR RSXHVWR D OR DQWHULRUPHQWH GHVFULWR YDULRV HVWXGLRV KDQ
GHPRVWUDGR TXH ORV UHFHSWRUHV &ODXGLQD \ 2FOXGLQD SRGU¯DQ VXSRQHU XQD
EDUUHUD IUHQWH D OD LQIHFFLµQ SRU HO +&9 FXDQGR HVW£Q IRUPDQGR SDUWH GH ODV
XQLRQHV HVWUHFKDV $V¯ SRU HMHPSOR HQ HVWXGLRV FRQ SDUW¯FXODV GH +&9
IOXRUHVFHQWHV VH REVHUYD TXH OD LQWHUQDFLµQ RFXUUH IXHUD GH ODV ]RQDV GH
FRQWDFWR F«OXODF«OXOD &ROOHU HW DO  (V P£V PXWDQWHV GH &/'1 \
2FOXGLQD TXH FDUHFHQ GH GRPLQLRV LPSRUWDQWHV SDUD VX ORFDOL]DFLµQ \ FRUUHFWD
IXQFLRQDOLGDG HQ ODV XQLRQHV HVWUHFKDV VRQ FDSDFHV GH KDFHU TXH ODV F«OXODV







5HFLHQWHPHQWH VH KD SXEOLFDGR OD LPSOLFDFLµQ GHO UHFHSWRU GH FROHVWHURO
13&/HQODHQWUDGDGHO+&96DLQ]HWDO13&/SRVHHGRPLQLRV
WUDQVPHPEUDQD\VHH[SUHVDHQODVXSHUILFLHDSLFDOGHHQWHURFLWRVLQWHVWLQDOHV\




GH FROHVWHURO DGHP£V GH /'/U \65%, FRPR13&/ MXJDVH XQ SDSHO HQ OD
HQWUDGDGHO+&9$V¯HVWRVDXWRUHVKDQGHPRVWUDGRQRVµORTXHODH[SUHVLµQGH
13&/ HV QHFHVDULD SDUD OD LQIHFFLµQ SRU HO +&9 VLQR TXH DGHP£V HO
H]HWLPLEH XQDQWDJRQLVWDGH13&/ *DUF¯D&DOYRHW DO *XSWDHW DO
EORTXHDODLQIHFFLµQSRUODPD\RU¯DGHORVJHQRWLSRVGHO+&9LQYLWURHLQ






HQGRVRPDV WHPSUDQRV GRQGH WLHQH OXJDU OD IXVLµQ HQWUH OD PHPEUDQD YLUDO \
FHOXODU'LVWLQWRVHVWXGLRVVH³DODQTXHODLQWHUQDFLµQGHO+&9HQORVKHSDWRFLWRV
HV GHSHQGLHQWH GH OD HQGRFLWRVLVPHGLDGD SRU FODWULQD %ODQFKDUG HW DO 
&RGUDQHWDO0HHUWHQVHWDO
/DLQIRUPDFLµQGLVSRQLEOHDFHUFDGHOSDSHOGHOWU£ILFRGHUHFHSWRUHVHQOD
HQWUDGD GHO +&9 HV OLPLWDGD 'LYHUVRV HVWXGLRV VXJLHUHQ OD SDUWLFLSDFLµQ GH
GLVWLQWRV UHFHSWRUHV R FRPSOHMRV GH UHFHSWRUHV HQ OD LQWHUQDFLµQ GHO YLUXV 3RU
HMHPSOR 6FKZDU] \ FRO  KDQ GHPRVWUDGR TXH ORV FRQWDFWRV FHOXODUHV
PRGXODQORVQLYHOHVGHH[SUHVLµQGH65%,\&/'1\SURPXHYHQODLQWHUQDFLµQ
GHO +&9 0HGLDQWH OD VREUHH[SUHVLµQ GH HVWRV UHFHSWRUHV SRU VHSDUDGR VH
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FRPSUREµTXH65%,SHURQR&/'1HUDFDSD]GHLQFUHPHQWDU ODYHORFLGDGGH
LQWHUQDFLµQ GH+&9SS \+&9FF OR TXH VXJLHUH OD SDUWLFLSDFLµQ GH65%, HQ OD
LQWHUQDFLµQ GHO YLUXV /LX \ FRO  GHPRVWUDURQ TXH OD 2FOXGLQD IRUPD




+&9 \ ODV PDTXLQDULDV GH HQGRFLWRVLV PHGLDGDV SRU 'LQDPLQD 8Q HVWXGLR






HQ HO FLWRSODVPD GH OD F«OXOD FRPR UHVXOWDGR GHO SURFHVR GH IXVLµQ HQWUH ODV






GRV WLSRVGHSURWH¯QDVGH IXVLµQ , \ ,, /HVFDUHWDO /DVSURWH¯QDVGH
IXVLµQWLSR,VHFDUDFWHUL]DQSRUIRUPDUSUR\HFFLRQHVSXQWLDJXGDVHQODVXSHUILFLH




WLSR GH SURWH¯QDV VH RUGHQDQ HQ WUHV GRPLQLRV GLVWLQWRV ', D ',,, \ IRUPDQ
G¯PHURVRULHQWDGRVFDEH]DFROD&RQWLHQHQXQS«SWLGRIXVRJ«QLFRLQWHUQRTXHVH
LQVHUWDHQIRUPDGHOD]RHQODPHPEUDQD/DSURWH¯QDGHIXVLµQQRVXIUHXQFRUWH
SURWHRO¯WLFR SHUR V¯ VX SURWH¯QD DFRPSD³DQWH /RV IODYLYLUXV HQWUDQ HQ VXV
F«OXODV GLDQDPHGLDQWH HQGRFLWRVLVPHGLDGD SRU UHFHSWRU \ XVDQ SURWH¯QDV GH
IXVLµQ WLSR ,, /LQGHQEDFK\5LFH%DV£QGRVHHQSRWHQFLDOHVKRPRORJ¯DV
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HVWUXFWXUDOHVFRQHVWDVSURWH¯QDVVHKDSURSXHVWRTXH ODSURWH¯QD(GHO+&9
HV XQD SURWH¯QD GH IXVLµQ WLSR ,, <DJQLN HW DO  VLHQGR ( OD SURWH¯QD
DFRPSD³DQWH (O PRGHOR GHO SOHJDPLHQWR GH ( GH DFXHUGR FRQ ODV
FDUDFWHU¯VWLFDVGHVFULWDVSDUDODVSURWH¯QDVGHIXVLµQWLSR,,SURSXHVWRSRU.UH\\
FRO  )LJXUDKDSHUPLWLGRSURSRQHUXQVHJPHQWRFDQGLGDWRDS«SWLGR
GH IXVLµQ HQ ( FRPSUHQGLHQGR ORV UHVLGXRV  D  6LQ HPEDUJR H[LVWH
FRQWURYHUVLDHQFXDQWRD OD LGHQWLGDGGHORVS«SWLGRVGHIXVLµQ\GHODSURWH¯QD
TXHORVSRUWD$V¯HODQ£OLVLVGHOSHUILOGHKLGURIRELFLGDGLQWHUIDFLDOGHODSURWH¯QD
( UHYHOD OD H[LVWHQFLD GH WUHV UHJLRQHV FRQ WHQGHQFLD D LQWHUDFFLRQDU FRQ
PHPEUDQDVUHVLGXRVDD\D'HKHFKRORVS«SWLGRV
VLQW«WLFRV FRUUHVSRQGLHQWHV D HVWDV UHJLRQHV SUHVHQWDQ SURSLHGDGHV
GHVHVWDELOL]DQWHV GH PHPEUDQDV 3DFKHFR HW DO  1R REVWDQWH RWURV
DXWRUHV KDQ LGHQWLILFDGR RWUD VHULH GH UHJLRQHV GH( \( TXH SRGU¯DQ HVWDU
LPSOLFDGDVHQODIXVLµQ/DYLOOHWWH\FROSURSXVLHURQODVUHJLRQHV




OD UHJLµQ VWHP GH ( UHVLGXRV  SRGU¯D HVWDU LPSOLFDGD HQ OD
UHRUJDQL]DFLµQ GH ORV FRPSOHMRV GH JOLFRSURWH¯QDV TXH WLHQHQ OXJDU GXUDQWH OD
IXVLµQ$OEHFNDHWDO0HGLDQWHEDUULGRVGHUHHPSOD]DPLHQWRGHUHVLGXRV




FRPSOLFDGR HO HVWXGLR GHO PHFDQLVPR GH IXVLµQ \ OD GHWHUPLQDFLµQ GH ORV
S«SWLGRV GH IXVLµQ (Q OD )LJXUD  VH PXHVWUD XQ PHFDQLVPR GH IXVLµQ
SURSXHVWR SDUD ODV SURWH¯QDV GH IXVLµQ WLSR ,, TXH SRGU¯D VHU VLPLODU DO
PHFDQLVPRVHJXLGRSRUHO+&9'XUDQWHODIXVLµQODVSURWH¯QDVGHIXVLµQWLSR,,
TXH IRUPDQ KHWHURG¯PHURV FRQ OD SURWH¯QD DFRPSD³DQWH VH GLVRFLDQ WUDV OD
H[SRVLFLµQDEDMRS+GDQGR OXJDUD ODH[SRVLFLµQGH ODVUHJLRQHVIXVRJ«QLFDV
/RVPRQµPHURVVHUHRULHQWDQYHUWLFDOPHQWHLQVHUWDQGRORVS«SWLGRVIXVRJ«QLFRV
HQ ODPHPEUDQDGLDQD\ IRUPDQGRKRPRWU¯PHURVTXHVHSOLHJDQGDQGR OXJDUD





)LJXUD  0RGHOR GH IXVLµQ SURSXHVWR SDUD SURWH¯QDV GH IXVLµQ GH FODVH ,, (Q ODV
SURWH¯QDV GH IXVLµQ GH WLSR ,, ORV S«SWLGRV IXVRJ«QLFRV KLGURIµELFRV VXUJHQ GH XQD
HVWUXFWXUD FRQWHQLHQGR O£PLQDV ˟ 7UDV OD DFWLYDFLµQ IXVRJ«QLFD \ HO FDPELR GH
KHWHURG¯PHURVDKRPRWU¯PHURVQRPRVWUDGRORVS«SWLGRVIXVRJ«QLFRVVRQH[SXHVWRV\




3RU RWUR ODGR ORV O¯SLGRV WDPEL«Q MXHJDQ XQ SDSHO LPSRUWDQWH HQ HO
SURFHVRGHIXVLµQ/DSUHVHQFLDGHFROHVWHUROHQODVPHPEUDQDVGLDQDDXPHQWD
OD IXVLµQ /DYLOOHWWH HW DO  \ VX DXVHQFLD LQKLEH OD LQIHFFLµQ SRU HO +&9
.DSDGLDHWDO'H ODPLVPDPDQHUD ODHOLPLQDFLµQGHOFROHVWHUROGH OD








/D UHSOLFDFLµQ GHO+&9 VH OOHYD D FDER HQ XQDV HVWUXFWXUDV YHVLFXODUHV
GHQRPLQDGDV UHGHV PHPEUDQRVDV )LJXUD  FX\D IRUPDFLµQ SDUHFH VHU
LQGXFLGD SRU OD SURWH¯QD 16% (JJHU HW DO  *UHWWRQ HW DO  /DV
UHGHVPHPEUDQRVDV GHULYDQ GH ODVPHPEUDQDV GHO 5( %DUWHQVFKODJHU HW DO
\VRQULFDVHQFROHVWHURO\£FLGRJUDVRVFX\RJUDGRGHVDWXUDFLµQPRGXOD
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ODUHSOLFDFLµQGHO+&9.DSDGLD\&KLVDUL9DULRVHVWXGLRVKDQLGHQWLILFDGR
YDULRV FRIDFWRUHV FHOXODUHV SDUD OD UHSOLFDFLµQ GHO +&9 5DQGDOO HW DO 
5HLVVHWDO 7DLHWDO (QWUHHVWRV IDFWRUHV OD3,.,,,˞ )RVIDWLGLO
,QRVLWRO4XLQDVD ,,,˞XQDTXLQDVD OLS¯GLFDGH OD UXWDGHVHFUHFLµQ WHPSUDQD
MXHJDXQSDSHOIXQGDPHQWDOHQODUHSOLFDFLµQGHO+&9%HUJHUHWDO5HLVV
HW DO  7URWDUG HW DO  /D DXVHQFLD GH DFWLYLGDG GH HVWD HQ]LPD
LQGXFH FDPELRV GU£VWLFRV HQ OD PRUIRORJ¯D XOWUDHVWUXFWXUDO GH ODV UHGHV
PHPEUDQRVDV GHO +&9 *)% XQ IDFWRU GH LQWHUFDPELR GH JXDQLQD SDUD
*73DVD SHTXH³DV GH OD IDPLOLD $UI HV RWUR IDFWRU FHOXODU FU¯WLFR SDUD OD
UHSOLFDFLµQ GHO +&9 TXH SRGU¯D SDUWLFLSDU HQ OD XOWUDHVWUXFWXUD GH OD UHG
PHPEUDQRVD *RXHVODLQ HW DO  $GHP£V VH KD SURSXHVWR TXH ORV













)LJXUD  ,PDJHQ GH XQD UHG PHPEUDQRVD HQ XQD F«OXOD +XK LQIHFWDGD FRQ XQ
UHSOLFµQVXEJHQµPLFR/D UHGPHPEUDQRVDVH LQGLFDPHGLDQWH IOHFKDV URMDV/DEDUUD




LQIHFFLµQ\ OLEHUDFLµQGHO$51YLUDOHQHO FLWRSODVPD ODVSURWH¯QDVGHO+&9VH
JHQHUDQ D WUDY«V GH OD WUDGXFFLµQ GHO JHQRPD PHGLDGD SRU HO ,5(6 'LFKR
SURFHVR WLHQH OXJDU HQHO5( UXJRVRGRQGH ODSHSWLGDVD VH³DO \ ODVSURWHDVDV
YLUDOHVFDWDOL]DQODSURWHµOLVLVGHODSROLSURWH¯QD/DIRUPDFLµQGHYHV¯FXODVTXH
VHDFXPXODQSDUD IRUPDU OD UHGPHPEUDQRVDHV LQGXFLGDSRU16% MXQWRFRQ
 |  I N T R O D U C C I Ó N  
 
IDFWRUHV FHOXODUHV \ YLUDOHV 16$ 3RVWHULRUPHQWH 16% MXQWR FRQ IDFWRUHV
YLUDOHVDGLFLRQDOHV16$16$\IDFWRUHVFHOXODUHVVHHQVDPEODDOH[WUHPR
v GH OD FDGHQD GH $51 SRVLWLYR FRQ HO ILQ GH LQLFLDU OD V¯QWHVLV GH QRYR /D






 (O SURFHVR GH HQVDPEODMH YLUDO VH SXHGH GLYLGLU HQ GRV SDVRV 
IRUPDFLµQ GH OD QXFOHRF£SVLGD \  IRUPDFLµQ GH OD HQYROWXUD H LQFRUSRUDFLµQ
OLS¯GLFD%DUWHQVFKODJHUHWDO
3DVR  (O GRPLQLR ', GH OD SURWH¯QD GHO FRUH HVW£ LPSOLFDGR HQ OD
LQWHUDFFLµQ FRQ HO $51 YLUDO \ HQ OD ROLJRPHUL]DFLµQ SRU OR TXH FRQVWLWX\H XQ






XQDGLVWULEXFLµQGLVSHUVDHQHO FLWRVRO D XQD UHJLµQ SHULQXFOHDU %RXODQW HW DO






&KDQJHWDO *DVWDPLQ]DHWDO +XDQJHWDO  -LDQJ\/XR
/DIRUPDFLµQGHODHQYROWXUDHLQFRUSRUDFLµQOLS¯GLFDGHO+&9SRGU¯DWHQHU








<L HW DO  'RV HVWXGLRV UHFLHQWHV GHPXHVWUDQ TXH16 SRGU¯D SRQHU HQ
FRQWDFWRODVSURWH¯QDVGHODHQYROWXUDS\ODVSURWH¯QDVQRHVWUXFWXUDOHV16\
16$ -LUDVNR HW DO  0D HW DO  (O SURFHVR SRU HO TXH ODV






)LJXUD  0RGHOR GH HQVDPEODMH GHO +&9 (O HQVDPEODMH YLUDO HV HO UHVXOWDGR GHO
HQFXHQWURGHWUHVPµGXORVFRUHHOFRPSOHMR((S16\HOFRPSOHMRGHUHSOLFDFLµQ
(OHQVDPEODMHRFXUULU¯DHQHOHQWRUQRFUHDGRSRUORV/'V\HO5(/DIXHU]DFRQGXFWRUD
GHO HQVDPEODMH YLUDO YHQGU¯D GH WUHV GLUHFFLRQHV OD IXHU]D GH HPSXMH GH OD
QXFOHRF£SVLGDQDFLHQWHODIXHU]DGHHPSXMHGHODVSURWH¯QDVGHODHQYROWXUDTXHSRGU¯D
HVWDELOL]DU OD DUTXLWHFWXUD GH OD VXSHUILFLH YLUDO PHGLDQWH SXHQWHV GLVXOIXUR
LQWHUPROHFXODUHV\ OD IXHU]DGH ORV/'V OXPLQDOHVQDFLHQWHV/'OXHQWUH ODVGRVFDUDV
GHO5((OUHVXOWDGRHVXQDOLSRYLURSDUW¯FXODK¯EULGDTXHDGTXLHUH$SR(DSDUHQWHPHQWH
D WUDY«V GH VX FRPSRQHQWH OLS¯GLFR 073 SURWH¯QD WUDQVIHULGRUD GH WULJOLF«ULGRV
PLFURVRPDOLPSOLFDGDHQODY¯DGH9/'/$GDSWDGDGH3RSHVFXHWDO


























 7UDV OD LQIHFFLµQ DJXGD SRU HO +&9 DSUR[LPDGDPHQWH HO  GH ODV
SHUVRQDVLQIHFWDGDVHVFDSD]GHHOLPLQDUHVSRQW£QHDPHQWHODLQIHFFLµQ$IGKDO





OLPLWDQWHGH OD UHSOLFDFLµQ\ ODH[SDQVLµQYLUDO\FRQWULEX\HQD OD UHVROXFLµQGH
XQDLQIHFFLµQFRPRDJXGDRFUµQLFD+DOOHU\:HEHU'DGDODLPSRUWDQFLD
GH HVWD GHIHQVD ORV YLUXV KDQ GHVDUUROODGR QXPHURVDV HVWUDWHJLDV SDUD
FRQWUDUUHVWDUOD LQFOX\HQGR HO EORTXHR GH OD LQGXFFLµQ GH ,)1V OD LQWHUIHUHQFLD
FRQ VH³DOHV GHVHQFDGHQDGDV SRU ,)1V R OD LQKLELFLµQ GH OD DFFLµQ GH JHQHV
HVWLPXODGRVSRULQWHUIHURQHV,6*V+DOOHU\:HEHU(QHOFDVRGHO+&9
VHKDGHPRVWUDGRTXHODSURWHDVD16$FRUWDSURWHRO¯WLFDPHQWHGRVPRO«FXODV
FODYH SDUD OD LQGXFFLµQ GH OD WUDQVFULSFLµQ GH ,6*V 0$96 XQD SURWH¯QD
DGDSWDGRUDTXHWUDQVPLWHODVH³DOGHVGHHOVHQVRUGH$515,*,KDVWDHOIDFWRU
GH WUDQVFULSFLµQ ,5) \ 75,) XQ DGDSWDGRU UHTXHULGR SDUD OD VH³DOL]DFLµQ
GHVGHHO VHQVRUGH$51 UHFHSWRU WLSR WROO 7/5KDVWD ,5) /LHWDO 
0H\ODQHWDO3RUHOORODVF«OXODVLQIHFWDGDVSRUHO+&9QRVRQFDSDFHV
GHSURGXFLU,)12WURPHFDQLVPRDGLFLRQDOSRUHOFXDOHO+&9SRGU¯DDWHQXDUOD
UHVSXHVWD LQPXQH LQQDWD HV HO EORTXHR GH OD WUDGXFFLµQ GHO $51 D WUDY«V GH
$51GHGREOHFDGHQDDFWLYDGR SRU ODSURWH¯QDTXLQDVD53.5*DUDLJRUWD\
&KLVDUL  (VWXGLRV UHFLHQWHV KDQ LGHQWLILFDGR XQ JUXSR GH SROLPRUILVPRV
DVRFLDGRV DO JHQ TXH FRGLILFD ,)1ˠ R ,/% HQ HO KRVSHGDGRU TXH HV
LPSRUWDQWHSDUDODGHWHUPLQDFLµQGHODHOLPLQDFLµQHVSRQW£QHDGHOYLUXVGXUDQWH
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 /D PD\RU¯D GH HVWXGLRV UHDOL]DGRV KDVWD HO PRPHQWR VH³DODQ TXH ODV
F«OXODV 7 &' \ &' WLHQHQ SDSHOHV FUXFLDOHV DXQTXH GLVWLQWRV HQ OD
GHWHUPLQDFLµQGHO UHVXOWDGRGH OD LQIHFFLµQSRUHO+&9 'LHSROGHUHW DO 
/HFKQHUHWDO7KLPPHHWDO/DVF«OXODV7&'VRQ ODVF«OXODV
HIHFWRUDV SULPDULDV TXHPHGLDQ OD LQPXQLGDG IUHQWH DO +&9 PLHQWUDV TXH ODV
F«OXODV7&'SDUWLFLSDQHQHOFRQWUROD ODUJRSOD]RGHOYLUXV\VRQUHTXHULGDV
SDUD HOPDQWHQLPLHQWR GH OD IXQFLµQ GH ODV F«OXODV 7 &' .OHQHUPDQ HW DO
6KRXNU\HWDO'XUDQWH OD LQIHFFLµQDJXGDVHGHWHFWDQUHVSXHVWDV
LQPXQHV DGDSWDWLYDV IXHUWHV \ DPSOLDV TXH SHUVLVWHQ HQ ORV SDFLHQWHV TXH




HW DO  $GHP£V HVWXGLRV UHDOL]DGRV FRQ SDFLHQWHV FRQ LQIHFFLµQ FUµQLFD
GHPXHVWUDQ TXH OD UHVSXHVWD GH ODV F«OXODV 7 &' \ &' HVW£ LPSHGLGD
%RZHQHWDO/DXHUHWDO)LJXUD
/RV DQWLFXHUSRV FLUFXODQWHV IUHQWH DO +&9 VRQ GHWHFWDEOHV KDVWD  D 
PHVHVGHVSX«VGHODLQIHFFLµQ6FKPLORYLW]:HLVVHWDO\SDUHFHQVHUXQ
FRPSRQHQWH LPSRUWDQWH HQ HO FRQWURO GHO YLUXV HQ ODV SULPHUDV HWDSDV GH OD
LQIHFFLµQ([LVWHXQDFRUUHODFLµQGLUHFWDHQWUHODHOLPLQDFLµQGHOYLUXVGXUDQWHOD









7LPSH HW DO  OD LQGXFFLµQ GH DQWLFXHUSRV TXH LQWHUILHUHQ FRQ ORV
DQWLFXHUSRV QHXWUDOL]DQWHV YRQ +DKQ HW DO  =KDQJ HW DO  \ OD
SURWHFFLµQ GH ORV HS¯WRSRV QHXWUDOL]DQWHV SRU JOLFRVLODFLµQ GH GHWHUPLQDGRV
UHVLGXRVGHODVSURWH¯QDVGHODHQYROWXUD+HOOHHWDO




















)LJXUD  3RVLEOH PHFDQLVPR XVDGR SRU HO +&9 SDUD HYDGLU OD UHVSXHVWD LQPXQH
DGDSWDWLYD(O+&9QHFHVLWDHYDGLU OD UHVSXHVWD LPPXQHDGDSWDWLYDSDUDHVWDEOHFHU OD
SHUVLVWHQFLD YLUDO OR TXH SXHGH RFXUULU SRU GRV PHFDQLVPRV (O SULPHU PHFDQLVPR
SRGU¯D RFXUULU D WUDY«V GH PXWDFLRQHV GH HVFDSH YLUDO HQ ORV HS¯WRSRV 0+& FODVH ,
SHUPLWLHQGRDOYLUXVHVFDSDUGHOUHFRQRFLPLHQWRSRUODVF«OXODV7&'/DVPXWDFLRQHV
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/D LPSOLFDFLµQGH ODVSURWH¯QDVGH ODHQYROWXUDGHO+&9HQ ODVSULPHUDV
HWDSDVGHODLQIHFFLµQKDVXSXHVWRTXHGLFKDVSURWH¯QDVVHKD\DQFRQYHUWLGRHQ
XQD SRVLEOH GLDQD SDUD HO GLVH³R GH I£UPDFRV \ YDFXQDV IUHQWH DO YLUXV
HVSHFLDOPHQWH HQHO FDVRGH( \D TXH FRQVWLWX\HHO SULQFLSDO REMHWLYR GH ORV
DQWLFXHUSRV QHXWUDOL]DQWHV JHQHUDGRV IUHQWH DO +&9 3RU HOOR VHU¯D GH JUDQ
XWLOLGDGHO FRQRFLPLHQWRGH ODHVWUXFWXUD WULGLPHQVLRQDOGHHVWDVSURWH¯QDV UHWR
FRPSOLFDGRTXHQRVHKDFRQVHJXLGRKDVWDODIHFKD
3UHFLVDPHQWHODIDOWDGHLQIRUPDFLµQDFHUFDGHODHVWUXFWXUDWULGLPHQVLRQDO
GH ODV JOLFRSURWH¯QDV GH OD HQYROWXUD GHO +&9 KD GLILFXOWDGR HO HVWXGLR GH ORV
PHFDQLVPRV PROHFXODUHV PHGLDQWH ORV FXDOHV VH SURGXFH OD IXVLµQ HQWUH ODV
PHPEUDQDV YLUDOHV \ FHOXODUHV DV¯ FRPR OD GHWHUPLQDFLµQ GH OD SURWH¯QD
IXVRJ«QLFDGHO YLUXV \ OD SRVLFLµQGH ORVS«SWLGRV IXVRJ«QLFRVHQ ODPLVPD(O




OD HOXFLGDFLµQ GHO PHFDQLVPR IXVRJ«QLFR GHO +&9 HO SULPHU REMHWLYR GH HVWH





/D SURWH¯QD ( UHFRPELQDQWH SURGXFLGD HQ HO VLVWHPD GH EDFXORYLUXV
SUHVHQWD WHQGHQFLD D IRUPDU ROLJµPHURV TXH SRGU¯DQ DIHFWDU D VX IXQFLµQ \
GLILFXOWDU VX FULVWDOL]DFLµQ /D UHFLHQWH GHWHUPLQDFLµQ GHO SDWUµQ GH SXHQWHV
GLVXOIXUR GHO HFWRGRPLQLR GH OD JOLFRSURWH¯QD ( KD SHUPLWLGR REVHUYDU OD
H[LVWHQFLD GH XQ UHVLGXR GH &\V HQ OD SURWH¯QD UHFRPELQDQWH SRVLEOHPHQWH
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HQ ODXQLµQ\HQWUDGDGHOYLUXVHQ ODF«OXODFRPSOHWDQGRDV¯ ODFDUDFWHUL]DFLµQ
IXQFLRQDO GH GLFKD SURWH¯QD \ SHUPLWLHQGR GHWHUPLQDU OD LGRQHLGDG GHO XVR GH
HVWD SURWH¯QD FRPR KHUUDPLHQWD HQ HO GLVH³R GH YDFXQDV IUHQWH DO +&9 3DUD
HOOR VH UHDOL]DURQ HQVD\RV GH XQLµQ \ FRORFDOL]DFLµQ FRQ DOJXQRV GH ORV














             


























ORV GLVWLQWRV $'1V FRGLILFDQWHV 3HUPLWH OD FRPSUREDFLµQ GH FRORQLDV
D]XOHVEODQFDVHQSODFDVTXHFRQWLHQHQ;JDODFWRVD
ವ%/ '( ) RPS7 >ORQ@ KVG6% UEPE JDO GFPFRQ'( SURIDJR ˨ TXH





ವ 6I HVWD O¯QHD FHOXODU GHULYD GH ODV F«OXODV ,3/%6I$( GH 6SRGRSWHUD
IUXJLSHUGD/DVF«OXODV6IVHDGDSWDQDOFXOWLYRHQVXVSHQVLµQHQPHGLROLEUHGH
SURWH¯QDV ,QVHFW ;SUHVV SDUD OD H[SUHVLµQ WUDQVLWRULD RPDQWHQLGD GH SURWH¯QD
UHFRPELQDQWH(VWDVF«OXODVSRVHHQODVVLJXLHQWHVFDUDFWHU¯VWLFDV
 (O WLHPSR GH GXSOLFDFLµQ YDU¯D GH  D  KRUDV KDVWD XQD GHQVLGDG
P£[LPDGHF«OXODVPOHQPHGLR,QVHFW;SUHVV
 3XHGHQ VHU XWLOL]DGDV GLUHFWDPHQWH HQ XQ FXOWLYR HQ VXVSHQVLµQ SDUD OD
SURSDJDFLµQ GH EDFXORYLUXV \ SURGXFFLµQ GH SURWH¯QDV UHFRPELQDQWHV
DXQTXH WDPEL«Q SXHGHQ VHU XVDGDV HQ XQ FXOWLYR HQ PRQRFDSD SDUD





















HO 'U $UYLQG 3DWHO GHO &HQWUR SDUD OD ,QYHVWLJDFLµQ GH 9LUXV GH *ODVJRZ
(VFRFLD 6RQ ODV F«OXODV P£V XVDGDV SDUD OD WUDQVIHFFLµQ H[SUHVLµQ \
SURGXFFLµQDJUDQHVFDODGHSURWH¯QDVUHFRPELQDQWHV
ವ +(. 7 O¯QHD FHOXODU GHULYDGD GH F«OXODV HPEULRQDULDV GH UL³µQ KXPDQR
6RQ PX\ I£FLOHV GH WUDQVIHFWDU \ GH FUHFHU HQ FXOWLYR &RQWLHQHQ HO DQW¯JHQR
JUDQGH7GH69GHOLQJO«Vಯ6LPLDQ9DFXRODWLQJ9LUXVರYLUXVYDFXRODGR











ವ S&5p ,QYLWURJHQ 9HFWRU XWLOL]DGR SDUD OD VXEFORQDFLµQ GH SURGXFWRV GH
3&5MXQWRFRQHONLW7232p7$3O£VPLGROLQHDOL]DGRFRQXQUHVLGXRGHWLPLQD
SURWXEHUDQWHHQv/RV IUDJPHQWRVGH3&5SURGXFLGRVSRU OD$'1SROLPHUDVD
M A T E R I A L E S  Y  M É T O D O S | 




OD HQ]LPD FX\D H[SUHVLµQ HV LQGXFLGD SRU ,37*$GHP£V SRVHH HO JHQ GH OD
HQ]LPD˟ODFWDPDVDTXHFRQILHUHUHVLVWHQFLDDDPSLFLOLQD

 3/60,'26 3$5$ /$ 352'8&&,1 '( 3527(1$6
5(&20%,1$17(6(1(FROL












HQ XQR GH ORV VLWLRV GH FORQDFLµQ \ OD SURWH¯QD FRGLILFDGD SRU GLFKR JHQ VHU£
H[SUHVDGDFRPRSURWH¯QDGH IXVLRQFRQWHQLHQGRHOS«SWLGRVH³DOJSEDMRHO
FRQWURO GHO SURPRWRU IXHUWH GHO JHQ GH OD SROLKHGULQD (VWH S«SWLGR PHGLD OD
VHFUHFLµQGHODSURWH¯QDUHFRPELQDQWHDOPHGLRH[WUDFHOXODUVLHQGRHOLPLQDGRHQ
HO SURFHVR GH WUDQVSRUWH GH OD SURWH¯QD KDFLD HO H[WHULRU GH OD F«OXOD $V¯ OD
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EDMR HO FRQWURO GHO SURPRWRU &09 &LWRPHJDORYLUXV /RV JHQHV JDJ \ SRO GHO
YLUXVGHODOHXFHPLDGHUDWµQ0/9GHOLQJO«Vಯ0XULQH/HXNHPLD9LUXVರFRGLILFDQ
ODV SURWH¯QDV GH OD F£SVLGD \  OD WUDQVFULSWDVD LQYHUVD \ OD LQWHJUDVD
UHVSHFWLYDPHQWH







(VWRPDWLWLV 9HVLFXODU R 969 EDMR HO SURPRWRU &09 6H XVD HQ YHFWRUHV GH
VLVWHPDVGHH[SUHVLµQ OHQWLYLUDOSDUD LQWURGXFLUPDWHULDOJHQ«WLFRHQVLVWHPDVLQ
YLWURRHQPRGHORVDQLPDOHVGHELGRDVXDPSOLRWURSLVPR





ವ SF'1$  ,QYLWURJHQ YHFWRU  GLVH³DGRSDUD OD H[SUHVLµQHQ F«OXODVGH
PDP¯IHUR&RQWLHQH HO SURPRWRU SRWHQFLDGRU &09 SDUD OD H[SUHVLµQ HQ DOWRV
QLYHOHV\HORULJHQGH69SDUDODUHSOLFDFLµQHSLVRPDO\HOUHVFDWHGHYHFWRUHV
VLPSOHVHQO¯QHDVFHOXODUHVTXHH[SUHVDQHODQW¯JHQRJUDQGH73RVHHHOJHQGH

























ವ '0(0 PHGLR (DJOH PRGLILFDGR SRU 'XOEHFFR '0(0 /DV F«OXODV +XK
IXHURQ FUHFLGDV HQ '0(0 VXSOHPHQWDGR FRQ  GH VXHUR IHWDO ERYLQR 
˩JPO GH JHQWDPLFLQD  P0 GH SLUXYDWR VµGLFR  P0 GH DPLQR£FLGRV QR
HVHQFLDOHV \ P0 GH /JOXWDPLQD /DV F«OXODV +(. 7 IXHURQ FUHFLGDV HQ








ವ 3%6 WDPSµQ IRVIDWR VDOLQR 1D&O  0 .&O  P0 .+32  P0
1D+32P0S+
ವ3%67WDPSµQ3%6FRQ7ZHHQDOYY
































6\VWHP  3HUNLQ(OPHU (Q WRGRV ORV FDVRV VH XWLOL]DURQ  ˩O GH XQD
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PH]FOD GH UHDFFLµQ FRQWHQLHQGR G173V  ˩0 FDGD XQR FHEDGRUHV  ˩0
FDGDXQRODHQ]LPD$'1SROLPHUDVD9HQW1HZ(QJODQG%LRODEVMXQWRFRQVX
WDPSµQ FRPHUFLDO \ HO $'1 PROGH (Q HO FDVR GH TXH OD $'1 SROLPHUDVD









/RV JHOHV GH DJDURVD VH SUHSDUDQ DO  SY VHJ¼Q VHDQ ORV
WDPD³RV GHO$'1D VHSDUDU HQ WDPSµQ7$($ ODVPXHVWUDV VH OHV D³DGH OD
FDQWLGDGQHFHVDULDGH WDPSµQGHDSOLFDFLµQ[(Q WRGRV ORV FDVRVVHXWLOL]DQ
SDWURQHV GHPDVDPROHFXODU GH GLIHUHQWHV WDPD³RV SDWUµQ ಯ5($/ರ GH 5($/
'XUYL] /DV HOHFWURIRUHVLV VH GHVDUUROODQ D XQ YROWDMH FRQVWDQWH GH  9
VLHQGR VX GXUDFLµQ YDULDEOH GHSHQGLHQGR GHO WDPD³R GHO $'1 /RV JHOHV GH





/D SXULILFDFLµQ GH IUDJPHQWRV GH $'1 D SDUWLU GH JHOHV GH DJDURVD VH





/DV GLJHVWLRQHV GH SO£VPLGRV \ IUDJPHQWRV GH $'1 VH OOHYDURQ D FDER
PHGLDQWH LQFXEDFLµQ GXUDQWH  K D  |& HQ HO WDPSµQ HVSHF¯ILFR SDUD FDGD
HQ]LPD\XWLOL]DQGRRFDVLRQDOPHQWH%6$PJPO





FORQDFLµQ DGHFXDGR VH XWLOL]µ OD OLJDVD 7 )HUPHQWDV $V¯ ODV OLJDFLRQHV VH
UHDOL]DQWRPDQGR˩OGHODOLJDVD˩OGHWDPSµQ[FDQWLGDGHVYDULDEOHVGH
LQVHUWR\SO£VPLGRGHSHQGLHQGRGHVXVFRQFHQWUDFLRQHV UHODWLYDVFRPSOHWDQGR





/D VHFXHQFLDFLµQ GH ORV GLVWLQWRV $'1V FRGLILFDQWHV HQ ORV SO£VPLGRV
UHFRPELQDQWHVVHOOHYµDFDERHQHO6HUYLFLRGH6HFXHQFLDFLµQGHOD8QLYHUVLGDG
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 6H WRPD XQD DO¯FXRWD GH  ˩O GH F«OXODV FRPSHWHQWHV SRU
WUDQVIRUPDFLµQ\VH LQFXEDFRQHO$'1SODVP¯GLFRGXUDQWHPLQXWRV
HQ KLHOR 6H SDVDQ ODV F«OXODV PRPHQW£QHDPHQWH D WHPSHUDWXUD




 )LQDOPHQWH VH SODTXHDQ GLIHUHQWHV YRO¼PHQHV GHVGH  ˩O KDVWD OD










 6H WRPDQ F«OXODV GH OD SODFD XWLOL]DQGR XQ SDOLOOR R SXQWD HVW«ULO \ VH
WUDQVYDVDQ D XQ WXER HSSHQGRUI TXH FRQWLHQH  ˩O GH WDPSµQ GH OLVLV
7ULVP0S+('7$P01D2+06'6
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 6HD³DGHQ˩OGH+&O0SDUDQHXWUDOL]DU\˩OGHWDPSµQGHDSOLFDFLµQ








8QD YH] VHOHFFLRQDGRV ORV SO£VPLGRV UHFRPELQDQWHV VH SURFHGLµ D
REWHQHUORV FRQ XQ DOWR JUDGR GH SXUH]D XWLOL]DQGR HO VLVWHPD GH SXULILFDFLµQ
*HQ(OXWHറ 3ODVPLG 0LQLSUHS .LW GH 6LJPD R 4,$SUHS VSLQ PLQLSUHS NLW GH
4,$*(1 VLJXLHQGR HQDPERV FDVRV ODV LQGLFDFLRQHVGHO IDEULFDQWH(O JUDGR







$ SDUWLU GH XQD FRORQLD IUHVFD GH OD HVWLUSH GH ( FROL TXH FRQWHQJD HO




SDUD TXH DO OOHYDUOR D XQ FXOWLYR GH HQWUH  PO GH PHGLR /% FRQ HO
DQWLELµWLFR GH VHOHFFLµQ D  wJPO VH WHQJD XQD 2' GH  (O FXOWLYR
EDFWHULDQRVHLQFXEDD|&FRQDJLWDFLµQRUELWDODUSPKDVWDTXHDOFDQFH
XQD 2' GH  $ FRQWLQXDFLµQ OD H[SUHVLµQ GH SURWH¯QD UHFRPELQDQWH HV
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WDPSµQFRQWHQLHQGRORVVLJXLHQWHV LQKLELGRUHVGHSURWHDVDV306)IOXRUXURGH
IHQLOPHWLOVXOIRQLORP0 OHXSHSWLQD˩JPO\DSURWLQLQD˩JPOSRU OLWURGH
FXOWLYR LQLFLDO $ FRQWLQXDFLµQ ODV F«OXODV VH OLVDQ PHGLDQWH VRQLFDFLµQ (O
VREUHQDGDQWH \ HO VHGLPHQWR GHO OLVDGR FHOXODU IUDFFLRQHV VROXEOH H LQVROXEOH

































PREPARACIÓN DEL PLÁSMIDO DE TRANSFERENCIA
1. Introducir el gen de interés en el vector pAcGP67-A
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 *(1(5$&,1 '( %$&8/29,586 5(&20%,1$17(6 325
&275$16)(&&,1

&RQ HO ILQ GH FRQVHJXLU EDFXORYLUXV UHFRPELQDQWHV VH UHDOL]D OD
FRWUDQVIHFFLµQGHF«OXODV6IFRQHOSO£VPLGRS$F*3$TXHFRQWLHQHHOJHQ
GH LQWHU«V LQVHUWDGR MXQWR DO $'1 GHO YLUXV OLQHDOL]DGR GH PDQHUD TXH OD
UHFRPELQDFLµQ KRPµORJD LQ YLYR HQWUH HO SO£VPLGR \ HO $'1 YLUDO WUDQVIHULU£ HO
JHQGHLQWHU«VDOJHQRPDYLUDO3DUDHOORVHVLJXHHOSURWRFRORGHWUDQVIHFFLµQ%'
%DFXOR*ROG




 6HUHWLUDHOPHGLRGHFXOWLYRGH ODSODFD\VHD³DGHPOGHO WDPSµQGH




\˩JGHSO£VPLGR UHFRPELQDQWHFRQHOJHQGH LQWHU«V LQVHUWDGRHQXQ
WXER (SSHQGRUI HVW«ULO GH  PO (O $'1 GH EDFXORYLUXV OLQHDOL]DGR
%DFXOR*ROG70 HV XQD IRUPDPRGLILFDGD GHO $'1 GH EDFXORYLUXV $F139
YLUXV GH OD SRO\KHGURVLV QXFOHDU $XWRJUDSKD FDOLIRUQLFD (VWH $'1
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 6HD³DGHPOGHODPH]FODDQWHULRUVREUHHOFXOWLYRGHF«OXODV6IJRWDD














XQ YLUXV SHUPLWH FRQRFHU OD FDQWLGDG QHFHVDULD GH YLUXV SDUD XWLOL]DUOR
SRVWHULRUPHQWHELHQSDUDDPSOLILFDUORRSDUDSURGXFLU ODSURWH¯QD UHFRPELQDQWH
GHLQWHU«V(OSURWRFRORVHJXLGRVHGHWDOODDFRQWLQXDFLµQ




 6H UHDOL]DQ GLOXFLRQHV VHULDGDV  GHO VREUHQDGDQWH GH OD
FRWUDQVIHFFLµQ\WUDVUHWLUDUHOPHGLRVHD³DGHQPOGHFDGDGLOXFLµQ
VREUHHO FXOWLYR FHOXODU /DVSODFDVVH LQFXEDQKRUDD |&DJLWDQGR
VXDYHPHQWHFDGDPLQXWRV
 0LHQWUDV WDQWR VH SUHSDUD DJDURVD $JDUSODTXH70 GH3KDUPLJHQ DO 
SY HQ DJXD /D PH]FOD VH DXWRFODYD SDUD HVWHULOL]DUOD \ GLVROYHU OD
DJDURVDFRPSOHWDPHQWH
 /D GLVROXFLµQ GH DJDURVD VH PH]FOD FRQ HO PHGLR ,QVHFW ;3UHVV HQ
UHODFLµQ\WRGRHOORVHDWHPSHUDD|&
 6H UHWLUD HO VREUHQDGDQWH GH ODV SODFDV \ VH FXEUHQ FRQ  PO GH OD
DJDURVD DO  SY D³DGL«QGROD FXLGDGRVDPHQWH SRU OD SDUHG GH OD




FXEUHQ ORVSRFLOORVFRQPHGLRGHFXOWLYR\ ODVSODFDVVH LQFXEDQD|&
GXUDQWHG¯DV
 7UDQVFXUULGRGLFKRWLHPSRGHLQFXEDFLµQVHUHWLUDHOPHGLR\VHD³DGH
PO GH XQD GLVROXFLµQ GHO FRORUDQWH URMR QHXWUR GLOXLGR DO  SY HQ
3%6S+(VWHFRORUDQWHWL³HH[FOXVLYDPHQWHF«OXODVYLYDVGHPDQHUD
TXH ODV SODFDV YLUDOHV VH GHWHFWDQ FRPRPDQFKDV EODQFDV VREUH IRQGR
URMR /DV SODFDV VH LQFXEDQ GXUDQWH  K D  |& 7UDV HVWH WLHPSR VH
UHWLUD HO FRORUDQWH \ VH LQFXEDQ LQYHUWLGDV HQ OD RVFXULGDG GXUDQWH
DSUR[LPDGDPHQWHK
 8QD YH] TXH ODV SODFDV VH KDQ VHFDGR FRPSOHWDPHQWH VH SXHGHQ
REVHUYDU ORV KDORV GH OLVLV FDGD XQR GH ORV FXDOHV FRUUHVSRQGHU£ D XQ
¼QLFRWLSRGHYLUXV
 &RQ XQD SLSHWD SDVWHXU VH VXVWUDH OD UHJLµQ GH OD DJDURVD GRQGH VH




KRUDVD |& WUDV ORFXDO ORVPOGHPHGLRSXHGHQVHUXWLOL]DGRV
SDUDDPSOLILFDUHOEDFXORYLUXVUHFRPELQDQWHSXULILFDGR
(QHOFDVRGHODGHWHUPLQDFLµQGHOW¯WXORGHXQYLUXVVHSURFHGHDFRQWDU







VLHQGR 9 HO YROXPHQ PO XWLOL]DGR SDUD LQIHFWDU SRU HO IDFWRU GH GLOXFLµQ /D
REWHQFLµQGHXQW¯WXORVXSHULRUDHVVXILFLHQWHSDUDXWLOL]DUGLFKRLQµFXORSDUD
ODSURGXFFLµQGHSURWH¯QDUHFRPELQDQWH
                       Número de placas
Pfu/ml= 
V(ml) x factor de dilución 
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'HELGRDTXHHOVLVWHPD%DFXOR*ROGറSHUPLWHREWHQHUP£VGHOGH









UHFRPELQDQWHV GHEHQ VHU DPSOLILFDGRV SDUD REWHQHU XQ HOHYDGR W¯WXOR GH YLUXV
TXHSHUPLWD ODDGHFXDGD LQIHFFLµQGH ODVF«OXODVGH LQVHFWR\ OD H[SUHVLµQGH
SURWH¯QD UHFRPELQDQWH HQ GLFKDV F«OXODV &RQ HVWH ILQ VH VLHPEUDQ 
F«OXODVGHLQVHFWR7QLSRUFDGDFPGHSODFDGHFXOWLYR\VHLQFXEDQKD




LPSOLFD XQ DXPHQWR GHO Q¼PHUR GH YLUXV FRQ PXWDFLRQHV H[WHQVLYDV HQ VX
JHQRPD/DVF«OXODVVHLQFXEDQFRQPOGHPHGLRFRQWHQLHQGRHOYLUXVSRUFDGD
 FP GH SODFD GH FXOWLYR GXUDQWH  G¯DV D  |& GHVSX«V GH KDEHU HVWDGR
DJLWDQGR VXDYHPHQWH OD SODFD FDGD  PLQXWRV GXUDQWH  KRUD 8QD YH]
WUDQVFXUULGR HVWH WLHPSR VH D³DGH PHGLR ,QVHFW ;SUHVV D ODV F«OXODV KDVWD
FRPSOHWDU  PO SRU FDGD  FP GH VXSHUILFLH 7UDQVFXUULGRV ORV  G¯DV GH
LQIHFFLµQODVXVSHQVLµQVHFHQWULIXJDPLQDUSP\HOVREUHQDGDQWHVH
XWLOL]DSDUDXQDVHJXQGDURQGDGHDPSOLILFDFLµQ











FDER PHGLDQWH FURPDWRJUDI¯D GH DILQLGDG HPSOHDQGR OD UHVLQD 1L£FLGR
QLWULORWULDF«WLFRDJDURVD 1L17$DJDURVD 'H HVWD IRUPD VH GLVSRQH GH XQ
P«WRGRU£SLGRGHSXULILFDFLµQHQXQVRORSDVR+RFKXOLHWDO
/D XQLµQ GH OD SURWH¯QD D OD UHVLQD VH SURGXFH D WUDY«V GH ORV VHLV
UHVLGXRVGHKLVWLGLQDSUHVHQWHVHQHO H[WUHPRDPLQRR FDUER[LOR WHUPLQDOGH OD
SURWH¯QD 6H SURGXFH XQD LQWHUDFFLµQ HQWUH ORV DQLOORV LPLGD]µOLFRV GH ORV




 0 D S+  3RU HOOR ODV SURWH¯QDV FRQWDPLQDQWHV TXH VH XQHQ
LQHVSHF¯ILFDPHQWH SXHGHQ VHU HOLPLQDGDV I£FLOPHQWH ODYDQGR OD FROXPQD FRQ
GLVROXFLRQHV TXH FRQWHQJDQ LPLGD]RO D FRQFHQWUDFLRQHV HQWUH  \  P0
$GHP£V OD XQLµQ GH SURWH¯QDV FRQ H[WHQVLRQHV GH VHLV KLVWLGLQDV QR UHTXLHUH




D SXULILFDU VH DSOLFD HQ XQD FROXPQD GH 1L17$DJDURVD HTXLOLEUDGD HQ HO
WDPSµQGHFDUJDDS+QHXWURR OLJHUDPHQWHE£VLFRPDQWHQLHQGRXQ IOXMRGH
POPLQ /D FROXPQD VH ODYD FRQ HO WDPSµQ GH FDUJD FRQ LPLGD]RO P0\ D
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PO GHPHGLR GH FXOWLYR VRQ LQIHFWDGDV SRU HO YLUXV UHFRPELQDQWH FRQ XQ
02,GHD7UDV LQFXEDU ODVF«OXODVFRQHOYLUXVGXUDQWHG¯DVD|&HO
PHGLRGHFXOWLYRVHUHFRJH\FHQWULIXJDGXUDQWHPLQDUSPHQURWRU*6








(O VLVWHPD GH IXVLµQ J«QLFD FRQ *OXWDWLRQ 67UDQVIHUDVD *67 HV XQ






|& HQ DJLWDFLµQ HQ  PO GHPHGLR VHOHFWLYR /% FRQ DPSLFLOLQD  ˩JPO $
FRQWLQXDFLµQVHD³DGLµPOGHOSUHLQµFXORHQPOGHPHGLRVHOHFWLYRIUHVFR
\ VH GHMµ FUHFHU KDVWD DOFDQ]DU XQD '2 GH  (Q HVH PRPHQWR VH
LQGXFH OD H[SUHVLµQ GH OD SURWH¯QD GH IXVLµQ D³DGLHQGR ,37* KDVWD XQD
FRQFHQWUDFLµQILQDOGHP0\VHLQFXEDKD|&
$ SDUWLU GH DTX¯ ORV VLJXLHQWHV SDVRV VH UHDOL]DQ D  |& (O FXOWLYR VH
FHQWULIXJD D  USP GXUDQWH  PLQXWRV 6H UHWLUD HO VREUHQDGDQWH \ VH
UHVXVSHQGHQ ODVF«OXODVHQ3%6FRQ LQKLELGRUHVGHSURWHDVDV 306) IOXRUXUR
GH IHQLOPHWLOVXOIRQLOR  P0 OHXSHSWLQD  ˩JPO \ DSURWLQLQD  ˩JPO /D
VXSHQVLµQVHVRPHWHDGRVFLFORVGHFRQJHODFLµQHQKLHORVHFRGHVFRQJHODFLµQ
D|&\VHVRQLFDD|&\DEDMDSRWHQFLD6HLQFXEDPLQFRQ7ULWRQ;
D XQD FRQFHQWUDFLµQ ILQDO GHO  YY FRQ DJLWDFLµQ VXDYH $ FRQWLQXDFLµQ VH
FHQWULIXJDPLQDUSP(OVREUHQDGDQWHUHVXOWDQWHFRQWLHQHODVSURWH¯QDV
VROXEOHV HQWUH ODV FXDOHV VH HQFXHQWUD GH PRGR PD\RULWDULR OD SURWH¯QD GH
IXVLµQ H[SUHVDGD (VWD IUDFFLµQ VROXEOH VH LQFXED  K D  |& FRQ OD UHVLQD
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/D FRQFHQWUDFLµQ SURWHLFD VH GHWHUPLQµ SRU FRORULPHWU¯D HPSOHDQGR HO





/DV HOHFWURIRUHVLV GH SURWH¯QDV VH OOHYDURQ D FDER HQ XQ VLVWHPD
















6'6  SY JOLFHURO  YY 7ULV  P0 S+  ('7$  P0 ˟
PHUFDSWRHWDQROYY\D]XOGHEURPRIHQROSYFRPRLQGLFDGRUGHOD
PLJUDFLµQ /DHPPOL  \ VH FDOHQWDURQ D  |& GXUDQWH  PLQ /DV
HOHFWURIRUHVLVVHGHVDUUROODURQDWHPSHUDWXUDDPELHQWHHQWDPSµQ7ULV0
S+JOLFRFROD0FRQ6'6DOSY\DP$SRUJHOKDVWDTXHHO
PDUFDGRU OOHJµ DO ILQDO GHO JHO )LQDOL]DGD OD HOHFWURIRUHVLV ODV SURWH¯QDV VH
GHWHFWDURQPHGLDQWH WLQFLµQFRQD]XOGH&RRPDVVLH5&RRPDVVLH%ULOOLDQW





























DQWL+LV 6LJPD FRQMXJDGR FRQ OD SHUR[LGDVD GH U£EDQR +53 D XQD
GLOXFLµQHQ3%6OHFKHHQSROYRSYGXUDQWHKD|&
 7UDV WUHV ODYDGRV GH  PLQ FRQ 3%67ZHHQ  DO  YY OD
PHPEUDQD VH UHYHOD PHGLDQWH (&/ GHO LQJO«V ಯ(QKDQFHG






(Q HVWH FDVR WUDV OD LQFXEDFLµQ GXUDQWH  PLQ HQ 3%6 FRQ OHFKH HQ
SROYRDOODPHPEUDQDVHLQFXEDGXUDQWHKRUDVD|&FRQXQDQWLFXHUSR
PRQRFORQDO DQWL(  $XVWUDO %LRORJLFDOV FRQ XQ SROLFORQDO DQWL(
 GH FRQHMR 5RGU¯JXH] 0 7HVLV 'RFWRUDO  FRQ XQD DQWLFXHUSR
SROLFORQDO DQWL (  GH FDEUD 86 %LRORJLFDOV R FRQ XQ DQWLFXHUSR
PRQRFORQDODQWL($DQWLFXHUSRFHGLGRDPDEOHPHWHSRUHO'U-HDQ
'XEXLVVRQ GHO ,QVWLWXWR 3DVWHXU GH /LOOH )UDQFLD 3RVWHULRUPHQWH WUDV ORV
FRUUHVSRQGLHQWHV ODYDGRV OD PHPEUDQD VH LQFXED GXUDQWH  K D WHPSHUDWXUD
DPELHQWHFRQ ORVDQWLFXHUSRVVHFXQGDULRVGHFDEUDDQWL,J*GH UDWµQ 
DQWL,J*GHFRQHMR RDQWL,J*GHFDEUDSURGXFLGRHQFRQHMR 







7RGRV ORV HQVD\RV VH OOHYDURQ D FDER HQ SODFDV&RVWDU GH  SRFLOORV
IRQGR SODQR \ DOWD FDSDFLGDG GH XQLµQ UHDOL]£QGRVH FDGD XQR GH HOORV SRU
GXSOLFDGR(OSURWRFRORVHJXLGRVHGHVFULEHDFRQWLQXDFLµQ













 )LQDOPHQWH VH UHDOL]D HO UHYHODGR XWLOL]DQGR  PJ 23' R









(VWH HQVD\R VH UHDOL]D VLJXLHQGR HO SURWRFROR LQGLFDGR HQ HO DSDUWDGR
DQWHULRUFRQODVVDOYHGDGHVGHTXHVHWDSL]DQORVSRFLOORVFRQwJGHSURWH¯QD
UHFRPELQDQWH HO DQWLFXHUSRSULPDULRHPSOHDGRHV+ DQWLFXHUSRPRQRFORQDO
FRQIRUPDFLRQDO SURSRUFLRQDGR DPDEOHPHQWH SRU HO 'U -HDQ 'XEXLVVRQ GHO
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 6H D³DGHQ  wOSRFLOOR GH DQWLFXHUSR PRQRFORQDO DQWL( + GLOXLGR
HQ3%67\VHLQFXEDKDWHPSHUDWXUDDPELHQWH
 6HUHDOL]DQODYDGRVFRQ3%67
 6H D³DGHQ  wOSRFLOOR GH DQWLFXHUSR DQWL ,J* GH UDWµQ FRQMXJDGR FRQ
+53 6LJPD GLOXLGR  HQ 3%67 \ VH LQFXED  K D WHPSHUDWXUD
DPELHQWH
 6HUHDOL]DQODYDGRVFRQ3%67











(O DQ£OLVLV GH DPLQR£FLGRV VH OOHYDD FDERHQ XQDQDOL]DGRU DXWRP£WLFR
%LRFKURP  /D KLGUµOLVLV GH OD SURWH¯QD  wJ VH UHDOL]D D YDF¯R D  |&
GXUDQWHKFRQPOGH+&OWULGHVWLODGRD]HµWURSR1FRQWHQLHQGRIHQRODO
 SY )LQDOL]DGR HO SURFHVR ODV PXHVWUDV VH VHFDQ HQ XQ GHVHFDGRU D
YDF¯R \ VH ODYDQD³DGLHQGR YHFHVXQ YROXPHQGHPO GHDJXDGHVWLODGD
VHFDQGRWUDVFDGDDGLFLµQ$FRQWLQXDFLµQODVPXHVWUDVVHGLVXHOYHQHQ˩O






GHO SLFR FRUUHVSRQGLHQWH FRPSDUDQGR FRQ ORV YDORUHV REWHQLGRV SDUD XQD
PH]FOD HVW£QGDU GH DPLQR£FLGRV 3DUD FDOFXODU ODV SRVLEOHV S«UGLGDV HQ HO


















/D VHFXHQFLD DPLQR WHUPLQDO GH SURWH¯QDV SXULILFDGDV VH GHWHUPLQµ
PHGLDQWH GHJUDGDFLµQ DXWRP£WLFD GH (GPDQ HQ XQ VHFXHQFLDGRU HQ IDVH
JDVHRVD$SSOLHG%LRV\VWHPVPRGHOR
(VWRVH[SHULPHQWRVVHOOHYDURQDFDERHQHOVHUYLFLRFRP¼QGHOD8QLGDG





(O F£OFXOR WHµULFR GH OD PDVD PROHFXODU VH OOHYD D FDER D SDUWLU GH VX
HVWUXFWXUDSULPDULDHPSOHDQGRHOSURJUDPD3URW3DUDPGLVSRQLEOHHQHOVHUYLGRU
([SDV\KWWSZZZH[SDV\FK
/D SUHGLFFLµQ GH HVWUXFWXUD VHFXQGDULD GH ODV GLIHUHQWHV SURWH¯QDV
UHFRPELQDQWHV D SDUWLU GH VX VHFXHQFLD GH DPLQR£FLGRV VH OOHYµ D FDER
PHGLDQWH OD DSOLFDFLµQ GH P«WRGRV HVWDG¯VWLFRV GHVFULWRV SRU *DUQLHU \ FRO

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(63(&7526'(',&52602&,5&8/$5

/DV PHGLGDV GH GLFUR¯VPR FLUFXODU '& VH UHDOL]DQ HQ XQ GLFUµJUDIR
-$6&2 WHUPRVWDWL]DGR FRQ XQ ED³R GH DJXD FLUFXODQWH 1HVODE57 \
HTXLSDGRFRQXQDUFRGH;HQRQGH:/RVYDORUHVGHHOLSWLFLGDGPRODUSRU
UHVLGXR>ˆ@05:H[SUHVDGDHQJUDGRyFPyGPROVHFDOFXODQWHQLHQGRHQFXHQWD













/D HVWUXFWXUD VHFXQGDULD GH ODV GLIHUHQWHV SURWH¯QDV VH KD HYDOXDGR D
SDUWLU GH ORV HVSHFWURV GH GLFUR¯VPR FLUFXODU PHGLDQWH HO P«WRGR &RQYH[
&RQVWUDLQW$QDO\VLV&&$3HUF]HOHWDO(VWHP«WRGRSHUPLWHGHGXFLUOD
FRQWULEXFLµQ TXLUDO GH ORV HOHPHQWRV GH HVWUXFWXUD VHFXQGDULD P£V FRPXQHV















7RGRV ORV HVWXGLRV GH IOXRUHVFHQFLD VH KDQ UHDOL]DGR HQ XQ
HVSHFWURIOXRU¯PHWUR6/0$0,1&2& 6/0 ,QVWUXPHQWV HTXLSDGR FRQ XQ
DUFRGH;HQRQGH:\WHUPRVWDWL]DGRPHGLDQWHXQED³RGHDJXDFLUFXODQWH
/DVPHGLGDVGHHPLVLµQGHIOXRUHVFHQFLDGHODVGLIHUHQWHVSURWH¯QDVVHOOHYDQD
FDER HPSOHDQGR XQD UHQGLMD GH  QP WDQWR HQ H[FLWDFLµQ FRPR HQ HPLVLµQ
VLHQGR OD YHORFLGDG GH EDUULGR GH  QPPLQ /RV HVSHFWURV VH UHJLVWUDQ
H[FLWDQGR ODV PXHVWUDV D  QP R D  QP \ PLGLHQGR OD HPLVLµQ GH
IOXRUHVFHQFLDGHVGHQPRQPUHVSHFWLYDPHQWHKDVWDQP
(QJHQHUDODSDUWLUGHHVWRVHVSHFWURVHVSRVLEOHFRQRFHUODFRQWULEXFLµQ
GH ODV WLURVLQDV D OD HPLVLµQ GH IOXRUHVFHQFLD WHQLHQGR HQ FXHQWD TXH HQ HO
HVSHFWURREWHQLGRDOH[FLWDUDQPVµORFRQWULEX\HQORVUHVLGXRVGHWULSWµIDQR
6LQ HPEDUJR HV QHFHVDULR QRUPDOL]DU HVWH ¼OWLPR HVSHFWUR (O IDFWRU GH
QRUPDOL]DFLµQVHFDOFXODPLGLHQGRODUHODFLµQTXHH[LVWHHQWUHDPERVHVSHFWURV
DSDUWLUGHXQDORQJLWXGGHRQGDGHQPHQODTXHQRH[LVWHFRQWULEXFLµQGH
ODV WLURVLQDV (O HVSHFWUR REWHQLGR H[FLWDQGR D  QP VH PXOWLSOLFD SRU HVWH






/D HVSHFWURVFRS¯D GH LQIUDUURMR SHUPLWH HO HVWXGLR VLPXOW£QHR GH OD
HVWUXFWXUDGHO¯SLGRV\SURWH¯QDVHQPHPEUDQDVELROµJLFDVLQWDFWDVHQDXVHQFLD
GH VRQGDV H[WHUQDV \D TXH ODV EDQGDV GH DEVRUFLµQ GH LQWHU«V VH GDQ HQ
UHJLRQHV HVSHFWUDOHV GLIHUHQFLDGDV *RRUPDJKWLJK HW DO  $GHP£V OD










/RV HVSHFWURV GH LQIUDUURMR SRU WUDQVIRUPDGD GH )RXULHU )7,5 IXHURQ
REWHQLGRVHQXQHVSHFWURIRWµPHWUR%UXNHU,)65HQODFRQILJXUDFLµQGH$75
%UXNHU(WWOLQJHQ$OHPDQLDVHJ¼QHOSURWRFRORGHVFULWRSRU$OHJUH&HEROODGD\





FRUULHQWH GH 1 SDUD FRQVHJXLU XQD SHO¯FXOD ILQD (Q HO FDVR GH ORV HVSHFWURV
UHDOL]DGRVHQSUHVHQFLDGH O¯SLGRVVHSUHSDUDQSUHYLDPHQWH ODVYHV¯FXODV
wJ GH O¯SLGR DO S+ GHVHDGR WDO FRPR VH LQGLFD HQ HO DSDUWDGR  GH HVWD
VHFFLµQ/DVYHV¯FXODVVHSUHLQFXEDQPLQD|&FRQODVSURWH¯QDVwJ\
OXHJRVHGHSRVLWDQVREUHHOFULVWDOGHJHUPDQLRWDO\FRPRVHKDGHVFULWRSDUDHO
FDVR GH SURWH¯QDV SXUDV6H UHDOL]DURQ H[SHULPHQWRV FRQWURO HQ ORV TXH QR VH









FP/DVPHGLGDVVH UHDOL]DURQD |&6HXWLOL]µXQ IOXMRGHDLUHVHFR 
/PLQSDUDSXUJDUHOHOHPHQWRµSWLFR\ORVFRPSDUWLPHQWRVGHODPXHVWUDFRQHO
ILQGHPLQLPL]DUODFRQWULEXFLµQGHOYDSRUGHDJXDHQODVPHGLGDV
/RV HVSHFWURV REWHQLGRV IXHURQ UHJLVWUDGRV HQWUH  \  FP \
FRUUHJLGRVSDUDODDEVRUFLµQGHDJXDDWPRVI«ULFDVHJ¼QHOP«WRGRGHVFULWRSRU
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*RRUPDJKWLJK \ FRO  /RV HVSHFWURV IXHURQ VXDYL]DGRV PHGLDQWH
DSRGL]DFLµQSRUWUDQVIRUPDGDGH)RXULHUGHXQDO¯QHDJDXVLDQDGHFP

 '(7(50,1$&,1 '( /$ (6758&785$ 6(&81'$5,$ '(
3527(1$6

/D HVWUXFWXUD VHFXQGDULD IXH GHWHUPLQDGD WHQLHQGR HQ FXHQWD OD EDQGD
DPLGD,FP6HXWLOL]µHOP«WRGRGHDXWRGHFRQYROXFLµQGH)RXULHU
SDUDHVWUHFKDUORVGLIHUHQWHVFRPSRQHQWHVGHODEDQGDDPLGD,/DSURSRUFLµQGH
FDGD HVWUXFWXUD SDUWLFXODU IXH FRPSXWDGD FRPR OD VXPD GHO £UHD GH WRGDV ODV







OX] SRODUL]DGD SDUDOHOD \ SHUSHQGLFXODU UHVSHFWR DO SODQR GH LQFLGHQFLD (O
HVSHFWUR GLFURLFR IXH FRPSXWDGR VXVWUD\HQGR HO HVSHFWUR SRODUL]DGR




8QD GHVYLDFLµQ KDFLD DUULED HQ HO HVSHFWUR GLFURLFR LQGLFD XQ GLSROR
RULHQWDGRSUHIHUHQFLDOPHQWHFHUFDGHODQRUPDOGHOFULVWDOGH$750LHQWUDVTXH
XQDGHVYLDFLµQKDFLDDEDMRLQGLFDXQGLSRORRULHQWDGRFHUFDGHOSODQRGHOFULVWDO
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FDER SDUD FDOFXODU ODV UHODFLRQHV GLFURLFDV GH ODV GLIHUHQWHV HVWUXFWXUDV
VHFXQGDULDV /D RULHQWDFLµQ PHGLD GHO HMH PROHFXODU FRQ UHVSHFWR D OD
SHUSHQGLFXODUGHOFULVWDOGH$75IXHHVWLPDGDFRPRVHKDGHVFULWRDQWHULRUPHQWH
*RRUPDJKWLJKHWDO(OGLSROR& 2GHOO¯SLGRHVW£GHVYLDGRXQRV|
FRQ UHVSHFWR D OD QRUPDO GHO FULVWDO 6H XWLOL]D  HVH YDORU SDUD FRUUHJLU OD
GHVYLDFLµQ GHO GLSROR GHO O¯SLGR HV GHFLU SDUD FRQVLGHUDU TXH HO O¯SLGR HVWD








6H KDQ OOHYDGR D FDER H[SHULPHQWRV GH YHORFLGDG GH VHGLPHQWDFLµQ
VHJ¼Q  PHWRGRORJ¯DV SUHYLDPHQWH GHVFULWDV &ROH \ +DQVHQ  (Q HVWRV
H[SHULPHQWRVODVPDFURPRO«FXODVVHVRPHWHQDXQHOHYDGRFDPSRFHQWU¯IXJRWDO
TXHODIXHU]DGHFHQWULIXJDFLµQHVPD\RUTXHODGHGLIXVLµQSRUORTXHH[LVWHXQ
WUDQVSRUWH QHWR GH PDWHULDO KDFLD HO IRQGR GH OD FHOGD (V XQ P«WRGR
KLGURGLQ£PLFRGHWUDQVSRUWHTXHSHUPLWHIUDFFLRQDUODVPDFURPRO«FXODVHQEDVH
D ODV GLIHUHQFLDV HQ FRHILFLHQWH GH VHGLPHQWDFLµQ XQD IXQFLµQ GH ODPDVD OD
GHQVLGDG \ OD IRUPD PDFURPROHFXODU TXH SURSRUFLRQD LQIRUPDFLµQ DFHUFD GHO
JUDGR GH KRPRJHQHLGDG R KHWHURJHQHLGDG GH ODV HVSHFLHV PDFURPROHFXODUHV
TXH VHGLPHQWDQ \ WDPEL«Q SXHGH VHU PX\ ¼WLO SDUD GHWHFWDU \ FXDQWLILFDU OD
HVWHTXLRPHWU¯D \ OD DILQLGDG GH FRPSOHMRV PDFURPROHFXODUHV 'H HVWD
LQIRUPDFLµQVHSXHGHHVWLPDUWDPEL«QODIRUPDDSUR[LPDGDGHPDFURPRO«FXODV
HQGLVROXFLµQ
6H UHDOL]DURQ HQVD\RV GH YHORFLGDG GH VHGLPHQWDFLµQ D  |& \ 









HFXDFLµQ GH /DPP SURSRUFLRQD XQD GLVWULEXFLµQ FV TXH UHSUHVHQWD OD







/RV IRVIRO¯SLGRV XWLOL]DGRV IXHURQ VXPLQLVWUDGRV SRU $YDQWL 3RODU /LSLGV
%LUPLQJKDP $ODEDPD H[FHSWR HO IRVIDWLGLOJOLFHURO GH KXHYR 3* TXH HV GH
6LJPD
/RV IRVIRO¯SLGRV VH GLVXHOYHQ HQ FORURIRUPRPHWDQRO  (Q WRGRV ORV
FDVRVODIRUPDFLµQGHODSHO¯FXODOLS¯GLFDVHUHDOL]DPHGLDQWHODHYDSRUDFLµQGHO
GLVROYHQWH RUJ£QLFR EDMR FRUULHQWH GH QLWUµJHQR \ SRVWHULRU VHFDGR D YDF¯R $
FRQWLQXDFLµQ VH KLGUDWD OD SHO¯FXOD GXUDQWH K HQ HO WDPSµQ FRUUHVSRQGLHQWH









/D FRQFHQWUDFLµQ GH IRVIRO¯SLGR GH ODV GLIHUHQWHV PXHVWUDV VH KD
GHWHUPLQDGRPHGLDQWHODFXDQWLILFDFLµQGHOIµVIRURVLJXLHQGRHOP«WRGRGHVFULWR
SRU %DUOHWW  (O UHDFWLYR GH )LVNH6XEEDURZ VH SUHSDUD GLVROYLHQGR 
PJGH£FLGRDPLQRQDIWROVXOIµQLFR \JGHELVXOILWR VµGLFRHQPO GH
DJXDGHVWLODGD/DUHDFFLµQVHEDVDHQODUHGXFFLµQGHOPROLEGHQRKH[DYDOHQWH
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GHO FRPSOHMR IRVIRPROLEGDWRDPµQLFR REWHQLGRSRU OD UHDFFLµQHQPHGLR£FLGR
HQWUH HO IRVIDWR LQRUJ£QLFR \ HO PROLEGDWR DPµQLFR SRU HO UHDFWLYR GH )LVNH





6H DJLWD \ VH GHMD D  |& KDVWD OD DSDULFLµQ GH FRORU D]XO 6H PLGH OD
DEVRUEDQFLD D  QP \ ORV YDORUHV REWHQLGRV VH LQWHUSRODQ HQ OD UHFWD GH






HO LQFUHPHQWR HQ GHQVLGDG µSWLFD D  QP LQGXFLGR SRU OD DGLFLµQ GH ODV
SURWH¯QDV $ XQD SUHSDUDFLµQ GH YHV¯FXODV D XQD FRQFHQWUDFLµQ ILQDO GH 
P0VHOHD³DGHQGLIHUHQWHVFRQFHQWUDFLRQHVGHSURWH¯QD\VHUHJLVWUDOD'2D
OR ODUJR GHO WLHPSR GXUDQWH OD LQFXEDFLµQ D  |&8QD YH] TXH VH DOFDQ]D HO
YDORUP£[LPRWUDVPLQGHLQFXEDFLµQVHPLGH$FRQHOILQGHREWHQHUODV
PHGLGDV SXQWXDOHV 7RGDV ODV PHGLGDV VH UHDOL]DURQ HQ XQ HVSHFWURIRWµPHWUR
'8 %HFNPDQ (Q WRGRV ORV FDVRV VH UHDOL]DQ FRQWUROHV GH YHV¯FXODV HQ






VH UHFXUUH DO HQVD\R FO£VLFR GH WUDQVIHUHQFLD GH HQHUJ¯D HQWUH XQ SDU GDGRU
DFHSWRU LQFRUSRUDGRV HQ XQDPDWUL] OLS¯GLFD TXH VH HQFXHQWUHQ D OD GLVWDQFLD
DGHFXDGD 6WUXFN HW DO  (Q HVWH HQVD\R HV SRVLEOH FXDQWLILFDU OD
WUDQVIHUHQFLDGHHQHUJ¯DSRUUHVRQDQFLDHQWUHHOGDGRU1QLWUREHQ]R[D
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GLD]ROLO IRVIDWLGLOHWDQRODPLQD1%'3(\HODFHSWRU1OLVDPLQD URGDPLQD%
VXOIRQLOIRVIDWLGLOHWDQRODPLQD5K3(LQFRUSRUDGRVHQODELFDSDGHOOLSRVRPD
6H SUHSDUDQ GRV WLSRV GLIHUHQWHV GH YHV¯FXODV  YHV¯FXODV PDUFDGDV
TXHFRQWLHQHQXQSSGH1%'3(\XQSSGH5K3(\YHV¯FXODV






UHDOL]DQ ORV HQVD\RV VH D³DGHQ GLIHUHQWHV FRQFHQWUDFLRQHV GH SURWH¯QD \ VH
LQFXEDD|&GXUDQWHK/D ORQJLWXGGHRQGDGHH[FLWDFLµQHPSOHDGDHVGH
QP/DIXVLµQGHODVYHV¯FXODVPDUFDGDV\VLQPDUFDUVHSRQHGHPDQLILHVWR
SRU HO DXPHQWR GH OD HPLVLµQ GHO 1%'3( D  QP \ OD GLVPLQXFLµQ GH OD
HPLVLµQ GH OD5K3( D  QP(Q WRGRV ORV FDVRV VHPDQWLHQHQ UHQGLMDV GH
H[FLWDFLµQ \ GH HPLVLµQ FRQVWDQWHV D  QP (O SRODUL]DGRU GH HPLVLµQ VH
PDQWLHQH D | \ HO GH H[FLWDFLµQ D | /D HILFLHQFLD GH OD WUDQVIHUHQFLD GH
HQHUJ¯D SRU UHVRQDQFLD 5(7 VH FDOFXOD FRPR OD UHODFLµQ HQWUH ODV
LQWHQVLGDGHVGH IOXRUHVFHQFLDD\QPXWLOL]DQGR ODFXUYDGHFDOLEUDGR
DSURSLDGD \ REWHQLGD D SDUWLU GH YHV¯FXODVPDUFDGDV TXH FRQWLHQHQ XQ GH






 )R LQWHQVLGDG GH IOXRUHVFHQFLD D  QP GH YHV¯FXODV PDUFDGDV TXH
FRQWLHQHQXQGH1%'3(\XQSSGH5K3(

(Q WRGRV ORV FDVRV WUDV OD DGLFLµQ GH OD FDQWLGDG FRUUHVSRQGLHQWH GH
SURWH¯QDVHPLGH ODHPLVLµQGH IOXRUHVFHQFLDDQPHQ IXQFLµQGHO WLHPSR
8QD YH] TXH VH HVWDELOL]D OD PHGLGD VH UHJLVWUD HO HVSHFWUR GH HPLVLµQ GH
IOXRUHVFHQFLDGHODPH]FOD




FDERPHGLDQWH OD FRHQFDSVXODFLµQ GHO IOXRUµIRUR £FLGRDPLQRQDIWDOHQR 
WULVXOIµQLFR $176 D XQD FRQFHQWUDFLµQ  P0 \ HO DSDJDGRU FROLVLRQDO
EURPXUR GH 11ಬS[LOHQRELVSLULGLQLR '3; D XQD FRQFHQWUDFLµQ  P0 HQ
0HGLXP EXIIHU DO S+ TXH VH LQGLTXH (OOHQV HW DO  /DV YHV¯FXODV VH
KLGUDWDQHQGLFKRVWDPSRQHVDOS+GHVHDGR\WUDVXQSURFHVRGHVRQLFDFLµQVH
VRPHWHQDFLFORVGHFRQJHODFLµQHQQLWUµJHQRO¯TXLGRGHVFRQJHODFLµQD|&
$ FRQWLQXDFLµQ VH VRPHWHQD H[WUXVLµQ FRPR VHKD LQGLFDGRDQWHULRUPHQWH(O






7ULWRQ; DO  VLHQGR HO YDORU GH  HO REWHQLGR DO D³DGLU WDPSµQ 6H
HPSOHDXQDORQJLWXGGHRQGDGHH[FLWDFLµQGHQP\GHHPLVLµQGHQP





















&RPR VRQGDV IOXRUHVFHQWHV VH KDQ XWLOL]DGR GLIHQLOKH[DWULHQR
'3+ \ WULPHWLODPRQLRIHQLOIHQLOKH[DWULHQR 70$'3+ /RV
IOXRUµIRURVVHGLVXHOYHQHQ WHWUDKLGURIXUDQR\PHWDQRO UHVSHFWLYDPHQWHDXQD
FRQFHQWUDFLµQ  P0 D³DGL«QGRVH D FRQWLQXDFLµQ HO YROXPHQ GHVHDGR D XQD
GLVROXFLµQGHIRVIRO¯SLGRHQFORURIRUPRPHWDQROSDUDDOFDQ]DUXQDUHODFLµQ
HQ SHVR ILQDO VRQGDIRVIRO¯SLGR GH  \  UHVSHFWLYDPHQWH $
FRQWLQXDFLµQVHSUHSDUDQODVYHV¯FXODVFRPRVHKDLQGLFDGRDQWHULRUPHQWH/DV
PHGLGDVGHSRODUL]DFLµQGHIOXRUHVFHQFLDVHOOHYDQDFDERDXQDFRQFHQWUDFLµQ
GH O¯SLGRGHPJPO7UDV LQFXEDU ODVPXHVWUDVD |&GXUDQWHPLQ VH
SURFHGH D OD GHWHUPLQDFLµQ GH OD SRODUL]DFLµQ GH IOXRUHVFHQFLD D GLIHUHQWHV
WHPSHUDWXUDV /DV OHFWXUDV VH UHDOL]DQ WUDV HTXLOLEUDU ODVPXHVWUDV GXUDQWH 
PLQ D FDGD WHPSHUDWXUD /DV ORQJLWXGHV GH RQGD GH H[FLWDFLµQ \ GH HPLVLµQ
IXHURQ\QPUHVSHFWLYDPHQWH
/DVPXHVWUDVVHPLGHQHQHOHVSHFWURIOXRU¯PHWUR6/0$0,1&2&








  3      

(O SULPHU VXE¯QGLFH GH ODV LQWHQVLGDGHV GH IOXRUHVFHQFLD , LQGLFD OD
SRVLFLµQ YHUWLFDO 9 X KRUL]RQWDO + GHO SRODUL]DGRU GH H[FLWDFLµQ
FRUUHVSRQGLHQGRHOVHJXQGRVXE¯QGLFHDODSRVLFLµQGHOSRODUL]DGRUGHHPLVLµQ
$O WUDWDUVH GH XQ HVSHFWURIOXRU¯PHWUR FRQ IRUPDWR HQ 7 QR VH SUHFLVD OD
GHWHUPLQDFLµQ LQGHSHQGLHQWH GHO IDFWRU * /DV PHGLGDV GH SRODUL]DFLµQ VH
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
&RQREMHWRGHDQDOL]DU OD FRORFDOL]DFLµQGH ODSURWH¯QD UHFRPELQDQWH(
GHO +&9 FRQ GLIHUHQWHV UHFHSWRUHV FHOXODUHV VH UHFXUULµ D OD PLFURVFRS¯D
FRQIRFDO GH IOXRUHVFHQFLD 3DUD HOOR VH VLHPEUDQ F«OXODV +XK VREUH
FXEUHREMHWRVGHYLGULRSHUPLWLHQGRVXFUHFLPLHQWR\DGKHVLµQFHOXODUGXUDQWH
K D  |&8QD YH] FUHFLGDV VH UHWLUD HOPHGLR \ VH D³DGH OD SURWH¯QD D XQD
FRQFHQWUDFLµQGH˩JPOHQPHGLR'0(0UHDOL]DQGRODLQFXEDFLµQGXUDQWH
KRUDD|&7UDVWUHVODYDGRVFRQ3%6ODILMDFLµQGHODVF«OXODVVHOOHYDDFDER
SRU LQFXEDFLµQ FRQ SDUDIRUPDOGHK¯GR DO  SY HQ 3%6 GXUDQWH  PLQ D
WHPSHUDWXUDDPELHQWH$FRQWLQXDFLµQWUDVYDULRV ODYDGRVFRQ3%6 ODVF«OXODV
VH LQFXEDQ GXUDQWH  PLQ FRQ 13 DO  SY HQ 3%6 FRQ HO ILQ GH
SHUPHDELOL]DUODV7UDVHOLPLQDUORVUHVWRVGHGHWHUJHQWHFRQ3%6VHLQFXEDQ
PLQHQ71%7ULV0S+1D&O0\UHDFWLYRGH%ORTXHR%RHKULQJHU
5RFKH DO   SY SDUD HYLWDU XQLRQHV LQHVSHF¯ILFDV /D LQFXEDFLµQ FRQ HO
DQWLFXHUSRSULPDULRGHVHDGRVHUHDOL]DHQXQDF£PDUDK¼PHGDGXUDQWHKD
|& HQ 3%6 (O DQWLFXHUSR VHFXQGDULR PDUFDGR FRQ ODV VRQGDV IOXRUHVFHQWHV
),7&&KHPLNRQ&\-DFNVRQ ,5$OH[D)O¼RU,QYLWURJHQR$OH[D)O¼RU
 ,QYLWURJHQ VHJ¼Q HO FDVR VH D³DGH GLOXLGR HQ 3%6 3DUD PDUFDU ORV
Q¼FOHRV VH KD XVDGR +RHFKVW  QJPO 6LJPD &RQ HO ILQ GH PDQWHQHU OD
IOXRUHVFHQFLD D ODUJR SOD]R ORV FXEUHV VH PRQWDQ XWLOL]DQGR XQ SURWHFWRU GH





/DV LP£JHQHV IXHURQ WRPDGDV HQ HO &HQWUR GH $VLVWHQFLD D OD
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GH HQWUDGD GH SURWH¯QDV HQ OD F«OXOD FRPR VRQ FORUXUR DPµQLFR LQKLEH OD
DFLGLILFDFLµQ HQGRVRPDO ˟PHWLOFLFORGH[WULQD HOLPLQD HO FROHVWHURO GH ODV

















FRQ GLFKD VROXFLµQ $ FRQWLQXDFLµQ VH SDVDQ ODV F«OXODV D WXERV
HSSHQGRUI
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 7UDVYROYHUDODYDUORVSRFLOORVGRVYHFHVFRQ3%6)ODVF«OXODVVHLQFXEDQ

















(O SULPHU JUXSR TXH GHVFULELµ HVWDV SDUW¯FXODV IXH HO GHO 'U )UDQ©RLV/R±F
&RVVHWHQ%DUWRVFKHWDOD(OSURWRFRORVHJXLGRSDUDODREWHQFLµQ
GHHVWDV+&9SSKDVLGRHOVLJXLHQWH
 6H VLHPEUDQ [ F«OXODV +(. 7 HQ XQD SODFD GH  FP GH
GL£PHWURDSDUWLUGHXQIODVNFRQIOXHQWHDO\VHLQFXEDQKD
|&
 &XDQGR ODV F«OXODV DOFDQ]DQ HO  GH FRQIOXHQFLD VH SURFHGH D
WUDQVIHFWDUODV PHGLDQWH SUHFLSLWDFLµQ SRU IRVIDWR F£OFLFR VHJ¼Q HO
VLJXLHQWHSURWRFROR
3RUSODFDGHFP
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&D&O0 O
  +2 KDVWDO
E (QRWUR WXERHVW«ULOVHD³DGHQOGH WDPSµQ+(%6[1D&O
0+HSHV0S+\1D+32P0
F 6HEXUEXMHDHOWDPSµQ+(%6[DODYH]TXHVHD³DGHQODPH]FOD
GH '1$ FRQ &D&O JRWD D JRWD 6H REVHUYD OD IRUPDFLµQ GH XQ
SUHFLSLWDGREODQFR6HLQFXEDPLQDWHPSHUDWXUDDPELHQWH
G (OSUHFLSLWDGRVHGLVWULEX\HVREUH ODVF«OXODV\VH LQFXEDD |&
KDVWDHOG¯DVLJXLHQWH
 6H UHHPSOD]DHOPHGLR GH ODV F«OXODV SRU PO GHPHGLR IUHVFR FRQ
+HSHVP0S+\VHLQFXEDKD|&
 3DVDGR HVWH WLHPSR VH UHFRJH HO VREUHQDGDQWH GH ODV F«OXODV
FRQWHQLHQGRODVSDUW¯FXODV\VHILOWUDQDWUDY«VGHXQILOWURGHwP
(QHVWHPRPHQWR ODVSDUW¯FXODVVHSXHGHQFRQJHODUD |& ORTXH
VXSRQH XQD S«UGLGD GHO  HQ VX LQIHFWLYLGDG R SXHGHQ VHU
SXULILFDGDVWDO\FRPRVHGHWDOODHQHODSDUWDGRVLJXLHQWH
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 7UDV UHWLUDU HOPHGLR GH ODV F«OXODV VHD³DGHXQ YROXPHQDGHFXDGRGH
+&9SSwOSRFLOORHQS\˩OSRFLOORHQS6HLQFXEDQK
DR&DJLWDQGRFDGDPLQ










(VWH HQVD\R VH UHDOL]D WDQWR FRQ OD SURWH¯QD VROXEOH ( R FRQ
DQWLFXHUSRV DQWL( 3DUD HOOR DQWHV GH LQIHFWDU ODV F«OXODV FRQ ODV
SVHXGRSDUW¯FXODV VH LQFXEDQ OD F«OXODV +XK FRQ OD SURWH¯QD ( R ELHQ VH
LQFXEDQODV+&9SSFRQORVDQWLFXHUSRVDQWL(GXUDQWHKD|&HQHOFDVRGH
ODSURWH¯QDVROXEOHRKD|&HQHOFDVRGHORVDQWLFXHUSRV$FRQWLQXDFLµQVH


































/D PD\RU¯D GH ORV WUDEDMRV FLHQW¯ILFRV SUHVHQWDGRV KDVWD HO PRPHQWR
VH³DODQ D( FRPR OD SURWH¯QD UHVSRQVDEOH GH OD IXVLµQ HQWUH ODVPHPEUDQDV
YLUDOHV \ FHOXODUHV IXVLµQ TXH VH SURGXFH D S+ £FLGR $WHQGLHQGR D GLVWLQWRV
HVWXGLRV VH KDQ GLVH³DGR PXWDQWHV GH GHOHFLµQ TXH FDUHFHQ GH UHJLRQHV






0HGLDQWH ODREVHUYDFLµQGH ORVSHUILOHVGHKLGURIRELFLGDG LQWHUIDFLDO \GH
KLGURSDW¯D GH ( )LJXUD  VH KDQ REVHUYDGR  UHJLRQHV VXVFHSWLEOHV GH
LQVHUWDUVH HQ OD PHPEUDQD \ SRU OR WDQWR GH VHU FDQGLGDWDV D S«SWLGRV GH
IXVLµQ /D HVFDOD GH OD L]TXLHUGD SHUPLWH FRQRFHU VHFXHQFLDV GH DPLQR£FLGRV
FRQ FDSDFLGDG GH LQWHUDFFLRQDU FRQ LQWHUIDVHV GHPHPEUDQD :LPOH\ \:KLWH
 /D HVFDOD GH OD GHUHFKD SHUPLWH ORFDOL]DU UHJLRQHV KLGURIµELFDV .\WH \
'RROLWWOH
$WHQGLHQGR DO SHUILO GH KLGURIRELFLGDG LQWHUIDFLDO VH KDQ GLVH³DGR WUHV
PXWDQWHV VHQFLOORV HQ ORV TXH VH KDQ GHOHFLRQDGR XQD D XQD ODV UHJLRQHV
IXVRJ«QLFDV LQGLFDGDV HQ OD )LJXUD  \ XQ PXWDQWH WULSOH HQ HO TXH VH KDQ
HOLPLQDGRODVWUHVUHJLRQHVDODYH]FRQHOILQGHFRQRFHUFµPRSXHGHDIHFWDUOD
DXVHQFLDGHGLFKDVUHJLRQHVGH(HQHOSURFHVRGHIXVLµQ$GHP£VHVWRVWUHV





























UHDOL]µHQHO YHFWRU S$F*3$FRQHO ILQ GHH[SUHVDUORVSRVWHULRUPHQWHHQHO
VLVWHPDGHEDFXORYLUXV3DUDIDFLOLWDUVXSXULILFDFLµQVHKDD³DGLGRXQDH[WHQVLµQ
GH VHLV KLVWLGLQDV HQ HO H[WUHPRDPLQR WHUPLQDO GH ODV SURWH¯QDV(Q WRGRV ORV
FDVRVWDQWRORV$'1VFRGLILFDQWHVGHORVPXWDQWHVREWHQLGRVFRPRHOSO£VPLGR
S$F*3$( 5RGU¯JXH]5RGU¯JXH] HW DO  VRQ GLJHULGRV FRQ ODV
HQGRQXFOHDVDV %DP+,(FR5, \ OLJDGRV SRVWHULRUPHQWH SDUD REWHQHU ORV
SO£VPLGRVUHFRPELQDQWHVGHVHDGRV
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(OP«WRGR HPSOHDGR HV HO GHVFULWR SRU 3RJXOLV \ FRO  (Q SULPHU
OXJDU VH DPSOLILFDQ SRU VHSDUDGR ODV UHJLRQHV D DPERV ODGRV GH OD GHOHFLµQ
PHGLDQWH3&5XVDQGRFRPRPROGHHOSO£VPLGRS$F*3$(TXH LQFOX\H
ODVHFXHQFLDGHOHFWRGRPLQLRGH(FRPSOHWRUHVLGXRVDR(/RV
FHEDGRUHV LQWHUQRV GH FDGDPXWDQWH WLHQHQ XQD UHJLµQ FRPSOHPHQWDULD GH 
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
(Q OD O¯QHD VXSHULRU VH PXHVWUD OD VHFXHQFLD GH EDVHV GH FDGD
ROLJRQXFOHµWLGR \ HQ OD O¯QHD LQIHULRU VHPXHVWUD OD VHFXHQFLD GH DPLQR£FLGRV
FRUUHVSRQGLHQWH







)LJXUD  (VTXHPD GH FORQDFLµQ GH ORVPXWDQWHV GH GHOHFLµQ VHQFLOORV GH ( HQ





Figura 2. Construcción de plásmidos recombinantes para baculovirus
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%&ORQDFLµQGH(707ULSOH0XWDQWH





DPLQR WHUPLQDO KDVWD HO UHVLGXR  WUDV OD SULPHUD GHOHFLµQ (O SO£VPLGR
S$F*3$(˂ IXH GLJHULGR FRQ $SD ,6DF , TXH SHUPLWLµ OD REWHQFLµQ GHO
IUDJPHQWRTXHFRPSUHQGH ORV UHVLGXRVFRQ ODVHJXQGD GHOHFLµQ3RU
¼OWLPRHOSO£VPLGRS$F*3$(˂IXHGLJHULGRFRQ6DF,(FR5,REWHQL«QGRVH
OD UHJLµQGHDPLQR£FLGRVFRPSUHQGLGDHQWUH\FRQWHQLHQGR OD WHUFHUD








FRWUDQVIHFFLµQ GH F«OXODV GH LQVHFWR 6I FRQ HO JHQRPD GHO EDFXORYLUXV
OLQHDOL]DGR\ORVSO£VPLGRVUHFRPELQDQWHVREWHQLGRVDQWHULRUPHQWHWDOFRPRVH
LQGLFDHQHODSDUWDGRGH0DWHULDOHV\0«WRGRV7UDV ODSXULILFDFLµQ\ OD
DPSOLILFDFLµQGH ORV EDFXORYLUXV UHFRPELQDQWHVHQ F«OXODV7QL VH FRPSUREµ OD





H[SUHVLµQ D GLIHUHQWHV WLHPSRV GH LQIHFFLµQ     \  G¯DV ILM£QGRVH OD
H[SUHVLµQµSWLPDGHODSURWH¯QDUHFRPELQDQWHHQG¯DV)LJXUD%
 






























1L17$DJDURVD WDO \ FRPR VH LQGLFD HQ HO DSDUWDGR  GH 0DWHULDOHV \
0«WRGRV 'XUDQWH HO SURFHVR GH SXULILFDFLµQ ODPD\RU SDUWH GH OD SURWH¯QD HV
UHWHQLGD HQ OD FROXPQD \ OD HOXFLµQ GH «VWD FRQ LPLGD]RO  P0 SHUPLWH
REWHQHU HQWUH  PJ GH SURWH¯QD SRU OLWUR GH FXOWLYR 7UDV VX HOXFLµQ ODV
SURWH¯QDVIXHURQGLDOL]DGDVIUHQWHDOWDPSµQDGHFXDGR
'HHVWD IRUPDVHKDQREWHQLGR WRGRV ORVPXWDQWHVFRQXQDOWRJUDGRGH
SXUH]DGHWHUPLQDGRPHGLDQWH3$*(6'6)LJXUD/DVPDVDVPROHFXODUHV
H[SHULPHQWDOHV GH ODV SURWH¯QDV UHVXOWDURQ VHU XQRV  N'D PD\RUHV D ODV
WHµULFDVFDOFXODGDVDSDUWLUGH ODVVHFXHQFLDGHDPLQR£FLGRV(VWDVGLIHUHQFLDV
VRQ GHELGDV D TXH ODV SURWH¯QDV VHFUHWDGDV SRU ODV F«OXODV GH LQVHFWR VH




VXV $'1V FRGLILFDQWHV 3DUD HO F£OFXOR GH OD FRQFHQWUDFLµQ GH WRGDV HVWDV
SURWH¯QDVVHKDQXVDGRORVFRHILFLHQWHVGHH[WLQFLµQH[SHULPHQWDOHVFDOFXODGRVD
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PXHVWUDV SXULILFDGDV , PHGLR LQLFLDO 1 QR UHWHQLGR / ODYDGRV FRQ WDPSµQ FRQ
LPLGD]RO  \  P0 ( HOXFLµQ FRQ WDPSµQ FRQ LPLGD]RO  P0 3DQHO &








































DPLQR£FLGRV 3URWSDUDP \ ORV H[SHULPHQWDOHV KDQ VLGR FDOFXODGRV D SDUWLU GH ORV
GDWRVREWHQLGRVHQORVDQ£OLVLVGHDPLQR£FLGRV















 JUDGRyFPyGPRO LQGLFDWLYR GH OD H[LVWHQFLD GH XQ SRUFHQWDMH
UHODWLYDPHQWHDOWRGHHVWUXFWXUDDSHULµGLFD)LJXUD$$SDUWLUGHHVWRVGDWRV
H[SHULPHQWDOHV \ XWLOL]DQGR HO P«WRGR &RQYH[ &RQVWUDLQW $QDO\VLV &&$
3HUF]HOHWDOVHGHWHUPLQDURQ ORVSRUFHQWDMHVGHHVWUXFWXUDVHFXQGDULD
SDUD FDGD SURWH¯QD TXH VH UHFRJHQ HQ OD 7DEOD  6H REVHUYD TXH WRGRV ORV
PXWDQWHVSUHVHQWDQXQDOWR SRUFHQWDMHGHHVWUXFWXUD˟ VLHQGRHO FRQWHQLGRHQ
K«OLFH˞PX\EDMRFRPRRFXUUHFRQODSURWH¯QD((QWRGRVORVPXWDQWHVDO
LJXDO TXH HQ OD SURWH¯QD ( VH REVHUYD XQ DXPHQWR GHO FRQWHQLGR HQ
HVWUXFWXUD ˟ FRQ UHVSHFWR D ORV YDORUHV REWHQLGRV D SDUWLU GH OD VHFXHQFLD GH
DPLQR£FLGRVPHGLDQWHHOP«WRGR*25,9GH*DUQLHU*DUQLHUHWDOTXH
SUHGLFH OD WHQGHQFLD GH ORV GLIHUHQWHV DPLQR£FLGRV D DGRSWDU XQD HVWUXFWXUD
VHFXQGDULDGHWHUPLQDGD(QFXDOTXLHUFDVRFRQDPERVP«WRGRVVHREWLHQHTXH
WRGRV ORV PXWDQWHV SRVHHQ XQ HOHYDGR SRUFHQWDMH GH HVWUXFWXUD QR RUGHQDGD
VLHQGR ODHVWUXFWXUDRUGHQDGDPD\RULWDULD ODGH WLSRH[WHQGLGR3RU OR WDQWRGH
DFXHUGR FRQ ORV GDWRV REWHQLGRV VH SXHGH DILUPDU TXH QR VH KDQ SURGXFLGR
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 QP SRQHQ GH PDQLILHVWR HO FDU£FWHU DVLP«WULFR GHO HQWRUQR HQ HO TXH VH
HQFXHQWUDQ ORV FURPµIRURV GH ODV SURWH¯QDV )LJXUD % 3RU WDQWR WRGRV ORV
PXWDQWHVREWHQLGRVDO LJXDOTXH(SUHVHQWDQXQDHVWUXFWXUD WULGLPHQVLRQDO




XOWUDYLROHWD OHMDQR $\HQHOXOWUDYLROHWDSUµ[LPR %/RVHVSHFWURVVH UHJLVWUDURQHQ
WDPSµQ0RSVP0S+1D&OP0DWHPSHUDWXUDDPELHQWH/DFRQFHQWUDFLµQ


















( (ෙ (ෙ (ෙ (70
( 7 ( 7 ( 7 ( 7 ( 7
+«OLFH˞          
(VWUXFWXUD˟          
1RRUGHQDGD          
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/DVVH³DOHVREWHQLGDVHQ OD UHJLµQGHQPVRQDWULEXLEOHVD ORV
UHVLGXRVGH3KH ODVVH³DOHVREWHQLGDVHQWUH\QPVRQGHELGDVD ORV
UHVLGXRVGH7\U\ ODVVH³DOHVREWHQLGDVHQWUH\QPVRQGHELGDVDORV
7US (Q HO FDVR GH (ෙ QR VH REVHUYD QLQJ¼Q FDPELR HQ HO HVSHFWUR FRQ
UHVSHFWR D ( SRU OR WDQWR OD GHOHFLµQ GH OD UHJLµQ  QR SURYRFD
FDPELRVHQ ODHVWUXFWXUD WHUFLDULDGH ODSURWH¯QD(QHOFDVRGH(ෙ(ෙ\
(70HOSLFRDQP\HOP¯QLPRDQPREVHUYDGRVHQHOHVSHFWURGH(












ORV  QP /DFNRZLF]  3RU OR WDQWR ORV HVSHFWURV GH HPLVLµQ GH
IOXRUHVFHQFLD LQGLFDQ TXH ORV 7US GH ODV SURWH¯QDV VH HQFXHQWUDQ HQ XQ
PLFURHQWRUQRUHODWLYDPHQWHSRFRKLGURIµELFR
$GHP£VWRGRVORVHVSHFWURVPXHVWUDQXQDFRQWULEXFLµQPX\EDMDGHORV
UHVLGXRV GH WLURVLQD )LJXUD  3RU WDQWR VRQ ORV UHVLGXRV GH 7US GH HVWDV
SURWH¯QDV ORV TXH GHWHUPLQDQ OD HPLVLµQ GH IOXRUHVFHQFLD HVWDQGR OD GH ORV
UHVLGXRV GH 7\U DSDJDGD SRU UHVLGXRV SUµ[LPRV R ELHQ SRU WUDQVIHUHQFLD GH
HQHUJ¯DD ORV UHVLGXRVGH7US(Q OD7DEODVHFRPSDUDQ ORVGDWRVREWHQLGRV
SDUD FDGD SURWH¯QD HVWXGLDGD FRQ ORV REWHQLGRV SDUD ( 6H REVHUYD XQ
SHTXH³RGHVSOD]DPLHQWRGHOP£[LPRGHHPLVLµQKDFLDHOURMRQPHQHOFDVR
GHORVPXWDQWHV(ෙ\(70ORTXHLQGLFDU¯DTXHORVUHVLGXRVGH7USHVWDU¯DQ
DOJR P£V H[SXHVWRV DO GLVROYHQWH (Q JHQHUDO QR VH REVHUYDQ JUDQGHV
YDULDFLRQHVHQHOPLFURHQWRUQRGHORVIOXRUµIRURVGHODSURWH¯QD(DOGHOHFLRQDU
ORVSRVLEOHVS«SWLGRVIXVRJ«QLFRV












































Longitud de onda (nm)
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IRUPD VH REVHUYµ TXH WRGDV ODV SURWH¯QDV PLJUDQ FRPR XQD ¼QLFD EDQGD HQ
FRQGLFLRQHVGHVQDWXUDOL]DQWHV\ UHGXFWRUDVPLHQWUDVTXHFXDQGRVHSUHVHUYDQ
ORV SXHQWHV GLVXOIXUR ODV SURWH¯QDV PLJUDQ HQ DO PHQRV FXDWUR EDQGDV TXH
FRUUHVSRQGHQ D ODV IRUPDV PRQRP«ULFD GLP«ULFD WULP«ULFD \ WHWUDP«ULFD
H[LVWLHQGRXQSRUFHQWDMHGHPRO«FXODVTXHIRUPDQHVWUXFWXUDVROLJRP«ULFDVP£V
JUDQGHV\TXHQRHQWUDQHQHOHQWUDPDGRGHOJHO(VWHUHVXOWDGRLQGLFDTXHWDQWR
( FRPR ORV PXWDQWHV GH IXVLµQ VH HQFXHQWUDQ HQ SDUWH IRUPDQGR
ROLJµPHURV HQ ORV TXH ORV PRQµPHURV VH DVRFLDQ DO PHQRV PHGLDQWH OD
IRUPDFLµQGHSXHQWHVGLVXOIXUR

)LJXUD  3$*(6'6 DO  GH OD SURWH¯QD ( \ VXVPXWDQWHV GH IXVLµQ $ HQ
SUHVHQFLD GH 6'6  SY \ ˟PHUFDSWRHWDQRO  YY \ % HQ FRQGLFLRQHV QR

























UHVSHFWR DO HFWRGRPLQLR FRPSOHWR 6H REVHUYD XQD PD\RU DQWLJHQLFLGDG GHO
PXWDQWH(ෙSDUD ODPD\RU¯DGHORVVXHURVHQVD\DGRVPLHQWUDVTXHHOUHVWR
GHORVPXWDQWHVSUHVHQWDXQDDQWLJHQLFLGDGLQIHULRUOOHJDQGRDVHUSU£FWLFDPHQWH
QXOD HQ HO FDVR GH (ෙ \ GH (70 \ PX\ EDMD SDUD (ෙ OR TXH LQGLFD



















HQVD\RVHUHDOL]µ WDSL]DQGR ODVSODFDVFRQ˩JGHSURWH¯QDSRFLOOR\FRQ ORVVXHURV
GLOXLGRV  6H HQVD\DURQ XQ WRWDO GH  VXHURV QHJDWLYRV \ WRGRV
SURSRUFLRQDURQODPLVPDDEVRUEDQFLDTXHORVVXHURV\(OYDORUGHOGH$
KDVLGRDVLJQDGRDODDEVRUEDQFLDSURSRUFLRQDGDSRU(FRQHOVXHURQ|SRUVHUHO
YDORU P£[LPR REWHQLGR FRQ HVWD SURWH¯QD 6H PXHVWUDQ ORV YDORUHV PHGLRV \ ODV





3DUD FRPSUREDU VL OD S«UGLGD GH DQWLJHQLFLGDG REVHUYDGD HQ HO HQVD\R
DQWHULRU HV GHELGD D XQD S«UGLGD GH OD FRQIRUPDFLµQ RULJLQDO GH ( HQ ORV
Número de suero
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PXWDQWHV VH KD UHDOL]DGR XQ HQ]LPRLQPXQRHQVD\R HPSOHDQGR HO DQWLFXHUSR
PRQRFORQDOFRQIRUPDFLRQDO+TXHUHFRQRFHDODSURWH¯QD(GHO+&9FXDQGR
HVW£FRUUHFWDPHQWHSOHJDGD&RFTXHUHOHWDO
&RPR VH REVHUYD HQ HO UHFXDGUR LQWHULRU GH OD )LJXUD  HO DQWLFXHUSR
+QRHVFDSD]GHUHFRQRFHUD(ෙ\G«ELOPHQWHD(ෙ\D(703XHGH










GH ODV SURWH¯QDV HQ DXVHQFLD GH O¯SLGRV WDQWR D S+  FRPR D S+  $
FRQWLQXDFLµQ VH UHJLVWUDURQ ORV HVSHFWURV GH ODV SURWH¯QDV HQ SUHVHQFLD GH
YHV¯FXODVGH'03*DDPERVYDORUHVGHS+/RVHVSHFWURVREWHQLGRVDV¯FRPR










HQ ORV HVSHFWURV GH GLIHUHQFLD (Q OD )LJXUD  VH PXHVWUDQ ¼QLFDPHQWH ORV
HVSHFWURV GH ODV SURWH¯QDV ( SRU VHU SU£FWLFDPHQWH LG«QWLFRV D ORV GH ODV
SURWH¯QDV(ෙ\(ෙ\ ORVGH(ෙSRUVHUSU£FWLFDPHQWH LG«QWLFRVD ORV
GH(70(VWRVGDWRV LQGLFDQTXHDS+ ODVYHV¯FXODVGH'03* LQGXFHQ OD
R E S U L T A D O S  I |

IRUPDFLµQGHXQDHVWUXFWXUDHQK«OLFH˞HQ(TXH UHSUHVHQWDHOGH OD
HVWUXFWXUD GH OD SURWH¯QD R OR TXH HV OR PLVPR XQ VHJPHQWR GH XQRV 
DPLQR£FLGRVDGRSWDXQHVWUXFWXUDHQK«OLFH˞HQSUHVHQFLDGH ODVYHV¯FXODV<
DGHP£V DO HOLPLQDU OD UHJLµQ GH DPLQR£FLGRV  D  VH DQXOD HO HIHFWR
SURGXFLGRSRU OD LQWHUDFFLµQFRQ ODV YHV¯FXODVGH'03* ORTXHSXHGHVXJHULU
TXHGLFKRS«SWLGRHVHOTXHDGRSWD ODHVWUXFWXUDKHOLFRLGDODO LQWHUDFFLRQDUFRQ
ODVYHV¯FXODV
)LJXUD  (VSHFWURV )7,5$75 GH ( \ (ෙ HQ SUHVHQFLD \ HQ DXVHQFLD GH
YHV¯FXODV GH '03* \ VX GLIHUHQFLD D S+  $ \ S+  % (Q ORV HVSHFWURV GH
SURWH¯QDSXUDHOWDPSµQHPSOHDGRKDVLGR0RSVP0S+1D&OP0\IRVIDWR
VµGLFRP0S+6HKDQUHDOL]DGR ORVHVSHFWURVFRQwJGHSURWH¯QD (Q ORV
HVSHFWURVHQSUHVHQFLDGHYHV¯FXODVGH'03*HOWDPSµQHPSOHDGRIXH7ULVP00HV
P0$FHWDWRVµGLFRP01D&O0DS+µ6HKDQUHDOL]DGRORVHVSHFWURV















E2603 DMPG pH 5.0 
E2603 pH 5.0 















E2603+ DMPG pH 7.0 
E2603 pH 7.0 















E2661+ DMPG pH 7.0 
E2661 pH 7.0 











E2661+DMPG pH 5.0 
E2661 pH 5.0 
Espectro de diferencia pH 5.0
A B
BA
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3DUDFRUURERUDUORVUHVXOWDGRVDQWHULRUHVVHKDQFDOFXODGRORVSRUFHQWDMHV
GH HVWUXFWXUD VHFXQGDULD GH ODV SURWH¯QDV HQ SUHVHQFLD \ HQ DXVHQFLD GH
YHV¯FXODV GH '03* PHGLDQWH HO P«WRGR GH DXWRGHFRQYROXFLµQ GH )RXULHU D
SDUWLUGHODEDQGDDPLGD,7DEOD/RVGDWRVREWHQLGRVHQDXVHQFLDGHO¯SLGRV
PXHVWUDQ TXH QR H[LVWHQ YDULDFLRQHV JUDQGHV HQ FXDQWR D ORV SRUFHQWDMHV GH
HVWUXFWXUD VHFXQGDULDREWHQLGRVSDUDDPERV YDORUHV GHS+(VWRVGDWRVHVW£Q
GHDFXHUGRFRQORVGDWRVREWHQLGRVHQGLFUR¯VPRFLUFXODUHQHOXOWUDYLROHWDOHMDQR
SDUD(HQORVTXHQRVHREVHUYDQYDULDFLRQHVHQODHVWUXFWXUDVHFXQGDULDGH
OD SURWH¯QDHQWUH YDORUHV GHS+ FRPSUHQGLGRVHQWUH  \  5RGU¯JXH]0
7HVLV'RFWRUDO7DPSRFRVHDSUHFLDQYDULDFLRQHVLPSRUWDQWHVHQW«UPLQRV
GHHVWUXFWXUDVHFXQGDULDHQORVPXWDQWHVGHIXVLµQHQFRPSDUDFLµQFRQ(DO
LJXDO TXH VH REWXYR HQ ORV HVSHFWURV GH GLFUR¯VPR FLUFXODU 7DEODV  \  $O
FRPSDUDUORVGDWRVREWHQLGRVHQDXVHQFLD\HQSUHVHQFLDGHO¯SLGRVVHREVHUYD
XQ DXPHQWR HQ HO FRQWHQLGR HQ K«OLFH ˞ HQ WRGRV ORV PXWDQWHV SDUD DPERV
YDORUHVGHS+QRREVHUY£QGRVH ODVYDULDFLRQHVREWHQLGDVHQ ORVHVSHFWURVGH
GLIHUHQFLDDQWHULRUHV ORTXHSXHGHUHIOHMDU ODV OLPLWDFLRQHVGHHVWDW«FQLFDSDUD





RULHQWDFLµQ REWHQLGRV 7DEOD  SRQHQ GH PDQLILHVWR TXH OD SURWH¯QD HVW£
LQWHJUDGD HQ ODPHPEUDQD WDQWR D S+  FRPR D S+  REVHUY£QGRVH XQD
SHTXH³D YDULDFLµQ HQ HO £QJXOR | D S+  SDUD ( (ෙ \ (ෙ
PLHQWUDVTXHHVWDYDULDFLµQQRVHSURGXFHHQHO FDVRGH(ෙ \(70(QHO
FDVRGHO£QJXORGHRULHQWDFLµQGHODK«OLFH˞HQODPHPEUDQDVHREVHUYDQ ORV
PLVPRV UHVXOWDGRV TXH FRQ ODV SURWH¯QDV FRPSOHWDV OD K«OLFH ˞ VH HQFXHQWUD
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7DEOD  'DWRV REWHQLGRV D SDUWLU GH ORV  HVSHFWURV GH )7,5$75  GH ( \ VXV
PXWDQWHVGHIXVLµQDS+\HQDXVHQFLD\HQSUHVHQFLDGHYHV¯FXODVGH'03*
6HPXHVWUDQ ORVSRUFHQWDMHVGHHVWUXFWXUDVHFXQGDULDFDOFXODGRVDSDUWLUGH ODEDQGD
DPLGD,\ ORV£QJXORVGHRULHQWDFLµQGH ODVSURWH¯QDVHQ ODPHPEUDQDFDOFXODGRVWDO\






&RQ REMHWR GH GHWHUPLQDU OD FRQWULEXFLµQ LQGLYLGXDO GH FDGD S«SWLGR GH
IXVLµQHOLPLQDGRHQORVPXWDQWHVVHQFLOORV\ODFRQWULEXFLµQFRQMXQWDGHORVWUHV
S«SWLGRV HOLPLQDGRV HQ HO WULSOH PXWDQWH HQ ODV SURSLHGDGHV IXVRJ«QLFDV GH













       
(
 31 28 26 32 11 15 32 25 30º 15-20º
 26 20 34 41 8 22 32 17 25º 0-5º
(ෙ
 33 21 18 40 16 17 33 22 30º 20º 
 29 27 22 44 26 13 23 16 25º 10-15º
(ෙ
 25 21 17 38 13 14 45 27 30º 15-20º
 31 24 24 36 12 7 33 33 25º 10-15º
(ෙ
 32 24 15 37 26 9 27 30 30º 20º 
 33 10 26 41 12 27 29 22 30º 20º
(70
 30 24 21 37 16 17 33 22 30º 20º 
 29 17 23 37 15 24 32 22 30º 20º
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'LFKRV HVWXGLRV VH KDQ UHDOL]DGR HPSOHDQGR YHV¯FXODV GH IRVIRO¯SLGRV
£FLGRV3*\DTXHODLQWHUDFFLµQGH(FRQYHV¯FXODVGHIRVIRO¯SLGRVQHXWURV






YHV¯FXODVGH3*VHGHWHUPLQµPLGLHQGRHO LQFUHPHQWRGH OD GHQVLGDGµSWLFDD
QPSURGXFLGRFRPRFRQVHFXHQFLDGHODGLVSHUVLµQRULJLQDGDSRUXQDXPHQWR
HQHOWDPD³RGHODVYHV¯FXODVOLS¯GLFDV
/D DGLFLµQ GH ODV SURWH¯QDVPXWDQWHV D YHV¯FXODV GH IRVIRO¯SLGRV £FLGRV
SURYRFD XQ DXPHQWR HQ OD '2 UHIOHMR GHO DXPHQWR GH WDPD³R GH ODV
YHV¯FXODV WDQWR D S+  FRPR D S+  GH PDQHUD GHSHQGLHQWH GH OD
FRQFHQWUDFLµQ GH SURWH¯QD $ S+  ORV GDWRV REWHQLGRV WUDV UHDOL]DU WUHV
H[SHULPHQWRVLQGHSHQGLHQWHVQRIXHURQUHSHWLWLYRVGDWRVQRPRVWUDGRVDXQTXH




ODV YHV¯FXODV (Q O¯QHDV JHQHUDOHV WRGRV ORVPXWDQWHV GH GHOHFLµQ HQVD\DGRV
LQGXFHQ PHQRV DJUHJDFLµQ GH YHV¯FXODV TXH ( VLHQGR HVWH HIHFWR P£V
DFXVDGR HQ HO FDVR GH (ෙ \ (70 (Q FRQFUHWR D XQD FRQFHQWUDFLµQ GH





S+  FRPR D S+  VLHQGR HVWH HIHFWR OLJHUDPHQWH PD\RU D S+ £FLGR
5RGU¯JXH]07HVLVGRFWRUDO&RQREMHWRGHGHWHUPLQDUVL ORVPXWDQWHV
GH IXVLµQ GH ( FRQVHUYDQ R QR OD FDSDFLGDG GHO HFWRGRPLQLR FRPSOHWR GH
LQGXFLUODIXVLµQGHYHV¯FXODVIRVIROLS¯GLFDVVHKDUHFXUULGRDOHQVD\RFO£VLFRGH
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
GLOXFLµQ GH VRQGDV IOXRUHVFHQWHV PLGLHQGR OD WUDQVIHUHQFLD GH HQHUJ¯D 5(7
HQWUHXQSDUGDGRUDFHSWRU1%'3(5K3(LQFRUSRUDGRVHQXQDPDWUL]OLS¯GLFD
6WUXFN HW DO  /D IXVLµQ GH XQD YHV¯FXODPDUFDGD FRQ RWUD VLQPDUFDU
KDFH TXH OD GHQVLGDG VXSHUILFLDO GH ODV VRQGDV GLVPLQX\D DXPHQWDQGR OD
GLVWDQFLD HQWUH HOODV \ GLVPLQX\HQGR SRU WDQWR OD WUDQVIHUHQFLD GH HQHUJ¯D $
PHGLGDTXHDXPHQWDODFRQFHQWUDFLµQGHSURWH¯QDGLVPLQX\HODIOXRUHVFHQFLDD
QPGHELGDDODFHSWRU5KDODYH]TXHDXPHQWDODIOXRUHVFHQFLDDQP

















)LJXUD  9DULDFLµQ GH OD GHQVLGDG µSWLFD D  QP LQGXFLGD SRU OD DJUHJDFLµQ GH
YHV¯FXODV GH 3* DO LQWHUDFFLRQDU FRQ ( \ VXV PXWDQWHV GH IXVLµQ (O WDPSµQ
HPSOHDGRIXH0HGLXP%XIIHUDS+/RVYDORUHVGHODGHQVLGDGµSWLFDDQPKDQ
VLGR PHGLGRV WUDV LQFXEDU  PLQ D  |& OD SUHSDUDFLµQ GH YHV¯FXODV D XQD
FRQFHQWUDFLµQ  P0 FRQ GLIHUHQWHV FRQFHQWUDFLRQHV GH SURWH¯QD (O YDORU TXH VH
UHSUHVHQWDHVODGLIHUHQFLDHQWUHHOYDORUDOFDQ]DGRHQFDGDFDVR\HOGHXQEODQFRTXH
VµOR FRQWLHQH IRVIRO¯SLGRV6HPXHVWUD ODPHGLD \ ODGHVYLDFLµQHVW£QGDU GH ORVGDWRV
REWHQLGRVHQDOPHQRVWUHVH[SHULPHQWRVLQGHSHQGLHQWHV

$ S+  VH KDQ REWHQLGR UHVXOWDGRV SRFR UHSHWLWLYRV DO LJXDO TXH KD
RFXUULGRHQHOFDVRGHORVHQVD\RVGHDJUHJDFLµQDXQTXHODWHQGHQFLDJHQHUDO
GH ORV GDWRV LQGLFD TXHD HVWHS+ WRGRV ORVPXWDQWHV VRQ FDSDFHVGH LQGXFLU
[Proteina] (M)
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PH]FOD GH O¯SLGRV HQ YHV¯FXODV GH 3* VLHQGRPHQRU VX HIHFWR TXH D S+ 
GDWRV QRPRVWUDGRV /RV UHVXOWDGRV REWHQLGRV D S+ PXHVWUDQ TXH WDQWR
( FRPR ORV PXWDQWHV GH GHOHFLµQ VLPSOHV SURGXFHQ XQD GLVPLQXFLµQ GHO
5(7 GHVGH HO  HQ DXVHQFLD GH SURWH¯QD KDVWD XQ  SDUD XQD
FRQFHQWUDFLµQ ILQDO GH SURWH¯QD GH  ˩0 (VWRV YDORUHV FRUUHVSRQGHQ D XQD
GLOXFLµQGH ODGHQVLGDGVXSHUILFLDOGHDFHSWRUGHXQDVYHFHV ORTXH LQGLFD
TXH VH KD SURGXFLGR OD IXVLµQ FRPSOHWD GH ODV YHV¯FXODV \D TXH OD PHUD
DJUHJDFLµQ GH ODV PLVPDV QR GDU¯D FXHQWD GH HVWD GLVPLQXFLµQ HQ OD
WUDQVIHUHQFLD GHHQHUJ¯D %OXPHQWKDO HW DO (Q FDPELR HQ HO  FDVRGH
(70ODGLVPLQXFLµQGHO5(7OOHJDKDVWDHODODPLVPDFRQFHQWUDFLµQGH
SURWH¯QDORTXHLQGLFDXQDGLOXFLµQGHVRQGDGHXQDVYHFHVQRVLHQGRWRWDOOD
IXVLµQ GH ODV YHV¯FXODV 3RU WDQWR HV OD FRQWULEXFLµQ FRQMXQWD GH ORV WUHV
S«SWLGRVIXVRJ«QLFRVODTXHSURYRFDODGLVPLQXFLµQGHODFDSDFLGDGIXVRJ«QLFD



















PDUFDGDV 1%'3( 5K3( YHV¯FXODVVLQPDUFDU/DFRQFHQWUDFLµQ ILQDO
GH IRVIRO¯SLGR IXH  P0 (O 5(7 VH FDOFXOD D SDUWLU GH ODV LQWHQVLGDGHV GH
IOXRUHVFHQFLDPHGLGDVD\QPGHODFXUYDGHFDOLEUDGR6HPXHVWUDQORVYDORUHV
PHGLRV \ ODV GHVYLDFLRQHV HVW£QGDU GH ORV GDWRV REWHQLGRV HQ DO PHQRV WUHV
H[SHULPHQWRVLQGHSHQGLHQWHV
[Proteína] (M)






























&RPR VH REVHUYD HQ OD )LJXUD  HO YDORU GH IOXRUHVFHQFLD P£[LPR
REWHQLGR  SDUD WRGDV ODV SURWH¯QDV VH DOFDQ]D D XQD FRQFHQWUDFLµQ GH
SURWH¯QDGHD˩0PHQRUTXHODUHTXHULGDHQORVHQVD\RVGHDJUHJDFLµQ\
PH]FOD GH O¯SLGRV $GHP£V QR VH REVHUYDQ JUDQGHV GLIHUHQFLDV HQ HO
FRPSRUWDPLHQWRGH(FXDQGRVHGHOHFLRQDQODVUHJLRQHVIXVRJ«QLFDV
(QFXDQWRDODFLQ«WLFDGHOSURFHVRGHOLEHUDFLµQGHOFRQWHQLGRDFXRVRGH







ODV VRQGDV IOXRUHVFHQWHV GLIHQLOKH[DWULHQR '3+ \ 
WULPHWLODPRQLRIHQLOIHQLOKH[DWULHQR 70$'3+ TXH VH ORFDOL]DQ HQ
]RQDV LQWHUQDV \ P£V VXSHUILFLDOHV GH OD ELFDSD OLS¯GLFD UHVSHFWLYDPHQWH (O
REMHWLYR GH HVWH WLSR GH HVWXGLRV HV GHWHUPLQDU HO HIHFWR GH OD SURWH¯QD HQ HO
FRPSRUWDPLHQWRWHUPRWUµSLFRGHORVIRVIRO¯SLGRVSDUDDV¯FRQRFHUVLODSURWH¯QD
VH LQVHUWD \ FµPR HQ OD ELFDSD \ HO WLSR GH IXHU]DV TXH GHWHUPLQDQ OD





O¯SLGRV\ OLEHUDFLµQGHFRQWHQLGRVDFXRVRV ORVPXWDQWHVGH IXVLµQVHQFLOORVQR
PRVWUDURQ YDULDFLRQHV LPSRUWDQWHV HQ VX LQWHUDFFLµQ FRQ ODV YHV¯FXODV





FRHQFDSVXODGR HO IOXRUµIRUR $176 \ VX GHVDFWLYDGRU FROLVLRQDO '3; VH OHV D³DGH OD
SURWH¯QDDODFRQFHQWUDFLµQGHVHDGD\VHUHJLVWUDHODXPHQWRGHIOXRUHVFHQFLDDQP
GHELGD DO $176 D  |& FRQ DJLWDFLµQ FRQVWDQWH (O YDORU GH GH OLEHUDFLµQ VH
REWLHQHPHGLDQWHDGLFLµQGH7ULWRQ;DOVLHQGRHOYDORUGHHOREWHQLGRDO
D³DGLU WDPSµQ $ 3RUFHQWDMH GH OLEHUDFLµQ GH FRQWHQLGRV DFXRVRV HQ IXQFLµQ GH OD
FRQFHQWUDFLµQGHSURWH¯QDD³DGLGD6HPXHVWUDQORVYDORUHVPHGLRV\ODVGHVYLDFLRQHV




OLS¯GLFD SURSRUFLRQDQGR LQIRUPDFLµQ GH ORV H[WUHPRV GH ODV FDGHQDV GH DFLOR
/HQW]HWDO/DLQWHUDFFLµQGH(\(70FRQIRVIRO¯SLGRV£FLGRVFRPR
HO '03* D S+  DIHFWD DO FRPSRUWDPLHQWR WHUPRWUµSLFR GH «VWRV





































Adición de Triton X-100
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SULQFLSDOPHQWH D ODV FDGHQDV GH DFLOR TXH VH HQFXHQWUDQ HQ HO HVWDGR O¯TXLGR
FULVWDOLQRLQGXFLHQGRXQPD\RURUGHQHQHOHPSDTXHWDPLHQWRGHHVWDVFDGHQDV
OR TXH GD OXJDU D XQ FRQVLGHUDEOH DXPHQWR HQ HO YDORU GH OD SRODUL]DFLµQ GH
IOXRUHVFHQFLD 7DPEL«Q VH REVHUYD XQ VHQVLEOH DXPHQWR HQ OD WHPSHUDWXUD GH
WUDQVLFLµQGHIDVHGHD|&DS+7DEOD(OFRPSRUWDPLHQWRGH
DPEDVSURWH¯QDV HVPX\ VLPLODU VLHQGR OLJHUDPHQWHP£VDFXVDGRHO HIHFWR GH
(VREUHODWUDQVLFLµQGHIDVHGHO'03*
(O70$'3+HVXQDVRQGDP£VKLGURI¯OLFDTXHVHORFDOL]DLQWHUDFFLRQDQGR
FRQ ODV FDEH]DV SRODUHV GH ORV IRVIRO¯SLGRV \ SURSRUFLRQD LQIRUPDFLµQ GH ORV
FDUERQRVGHODVFDGHQDVGHDFLOR3UHQGHUJDVWHWDO/RVHVWXGLRVGH
SRODUL]DFLµQ GH IOXRUHVFHQFLD FRQ '03*70$'3+ PXHVWUDQ UHVXOWDGRV
VLPLODUHV D ORV REVHUYDGRV FRQ HO '3+ D S+  HV GHFLU VH REVHUYD XQD




R FRQ 70$'3+ % HQ SUHVHQFLD GH ( \ (70 /D UHODFLµQ VRQGDIRVIRO¯SLGR
HPSOHDGDIXHHQHOFDVRGHO'3+\HQHOFDVRGH70$'3+/DVYHV¯FXODV
GHIRVIRO¯SLGRP0VHLQFXEDQFRQODSURWH¯QDGXUDQWHPLQD|&HQ0HGLXP
EXIIHU D S+  $ FRQWLQXDFLµQ VH PLGH OD SRODUL]DFLµQ GH IOXRUHVFHQFLD D FDGD
WHPSHUDWXUD/DUHODFLµQSURWH¯QDO¯SLGRHPSOHDGDKDVLGR6HPXHVWUDQORVYDORUHV























































 087$17( '( )86,1 6(*1 (/ 3$751 '( 38(17(6
',68/)852(ෙ





HVWDEOHFHU XQ PRGHOR GH SOHJDPLHQWR HPSOHDQGR FRPR PROGH OD HVWUXFWXUD
FULVWDOLQDGHSURWH¯QDVGH IXVLµQ WLSR ,,GH ODV IDPLOLDVGHDOID\ IODYLYLUXVHQHO
FXDOVHKDQLQWURGXFLGRORVHOHPHQWRVGHHVWUXFWXUDVHFXQGDULDGHODSURWH¯QD(
GHO +&9 (VWHPRGHOR KD SHUPLWLGR  HVWDEOHFHU OD ORFDOL]DFLµQ GH RWUR SRVLEOH
FDQGLGDWRDS«SWLGRGHIXVLµQWLSR,, ODUHJLµQGHDPLQR£FLGRVTXHHV







$O LJXDO TXH VH KD GHVFULWR HQ HO FDVR GH ORV PXWDQWHV GH IXVLµQ GHO
DSDUWDGRVHKDVHJXLGRHOP«WRGRGHVFULWRSRU3RJXOLV\FRO  YHU
)LJXUD  (O PROGH XVDGR KD VLGR HO PLVPR S$F*3$( FRQ XQD
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(Q OD O¯QHD VXSHULRU VH PXHVWUD OD VHFXHQFLD GH EDVHV GH FDGD
ROLJRQXFOHµWLGR\HQODLQIHULRUODVHFXHQFLDFRUUHVSRQGLHQWHGHDPLQR£FLGRV
3DUD ORV H[WUHPRV v\ v GH FDGD FRQVWUXFFLµQ VH KDQ HPSOHDGR ORV
ROLJRQXFOHµWLGRV*S\*S






/D REWHQFLµQ GH EDFXORYLUXV UHFRPELQDQWHV DV¯ FRPR VX SXULILFDFLµQ \
DPSOLILFDFLµQVHKDOOHYDGRDFDERGHPDQHUDDQ£ORJDDORVPXWDQWHVGHIXVLµQ
DQWHULRUHV/DH[SUHVLµQGHSURWH¯QDHQHOVHGLPHQWR\HQHOVREUHQDGDQWHVHKD
DQDOL]DGR PHGLDQWH LQPXQRGHWHFFLµQ FRQ XQ DQWLFXHUSR PRQRFORQDO DQWL+LV
)LJXUD$REVHUY£QGRVHTXHXQDJUDQFDQWLGDGGHSURWH¯QDHVVHFUHWDGDDO
PHGLR H[WUDFHOXODU $GHP£V LJXDO TXH HQ HO FDVR GH ( OD H[SUHVLµQ GH
SURWH¯QDHQHOVREUHQDGDQWHHVP£[LPDWUDVG¯DVGHLQIHFFLµQ)LJXUD%
/DSURWH¯QDKDVLGRSXULILFDGDDSDUWLUGHOPHGLRH[WUDFHOXODUGHODVF«OXODV
GH LQVHFWR PHGLDQWH FURPDWRJUDI¯D GH DILQLGDG FRQ XQD FROXPQD GH 1L17$
DJDURVD 'XUDQWH HO SURFHVR GH SXULILFDFLµQ SU£FWLFDPHQWH WRGD OD SURWH¯QD HV
UHWHQLGDHQODFROXPQD\VXHOXFLµQFRQLPLGD]ROP0SHUPLWHREWHQHUWUDV
VX GL£OLVLV IUHQWH D XQ WDPSµQ DGHFXDGR XQRV  PJ GH SURWH¯QD SRU OLWUR GH
FXOWLYRFRQXQDOWRJUDGRGHSXUH]D)LJXUD









)LJXUD  3XULILFDFLµQ GH (ෙ 3DQHO $ 7LQFLµQ FRQ D]XO GH &RRPDVVLH GH OD
SURWH¯QDSXULILFDGD3DQHO% ,QPXQRGHWHFFLµQFRQXQDQWLFXHUSRPRQRFORQDODQWL+LV
GH OD SURWH¯QD SXULILFDGD , PHGLR LQLFLDO 1 QR UHWHQLGR / ODYDGRV FRQ WDPSµQ FRQ







/D FRPSRVLFLµQ GH DPLQR£FLGRV REWHQLGD D SDUWLU GHO DQ£OLVLV GH
DPLQR£FLGRV FRLQFLGH FRQ OD FRPSRVLFLµQ WHµULFD GHGXFLGD D SDUWLU GH OD
'¯DVGHLQIHFFLµQ
N'D













, 1 / (
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VHFXHQFLD GH QXFOHµWLGRV GH VX $'1 FRGLILFDQWH 3DUD HO F£OFXOR GH OD
FRQFHQWUDFLµQ GH HVWD SURWH¯QD HQ WRGRV ORV H[SHULPHQWRV UHDOL]DGRV VH KD
XVDGRHOFRHILFLHQWHGHH[WLQFLµQH[SHULPHQWDOFDOFXODGRDSDUWLUGHHVWRVDQ£OLVLV







&RQ HO ILQ GH FRPSUREDU VL VH SURGXMHURQ FDPELRV HVWUXFWXUDOHV
LPSRUWDQWHV DO GHOHFLRQDU HO S«SWLGR IXVRJ«QLFR GH ( TXH FRPSUHQGH ORV





(O HVSHFWUR GH GLFUR¯VPR FLUFXODU HQ HO XOWUDYLROHWD OHMDQR GH (ෙ
SUHVHQWDXQP¯QLPRHQWRUQRDQPFRQXQDHOLSWLFLGDGPRODUSRUUHVLGXRGH
 JUDGRyFPyGPRO LQGLFDWLYR GH OD H[LVWHQFLD GH XQ SRUFHQWDMH
UHODWLYDPHQWHDOWRGHHVWUXFWXUDDSHULµGLFD)LJXUD$6HWUDWDGHXQDSURWH¯QD
FRQXQHOHYDGRSRUFHQWDMHGHHVWUXFWXUDWLSRH[WHQGLGRDOLJXDOTXH(
/RV SRUFHQWDMHV  GH HVWUXFWXUD VHFXQGDULD H[SHULPHQWDOHV \ WHµULFRV VH
KDQ FDOFXODGR GH ODPLVPDPDQHUD TXH HQ HO FDVR GH ORVPXWDQWHV GH IXVLµQ
VHJ¼QHOSHUILOGHKLGURIRELFLGDG\VHUHFRJHQHQ OD7DEOD$O LJXDOTXHHQHO
FDVRGH(VHREVHUYDTXHHOFRQWHQLGRHQHVWUXFWXUD˟TXHVHREWLHQHGHORV
GDWRV H[SHULPHQWDOHV HV PD\RU DXQTXH FRQ DPERV P«WRGRV VH REWLHQH XQ
HOHYDGR SRUFHQWDMH GH HVWUXFWXUD QR RUGHQDGD \ OD HVWUXFWXUD RUGHQDGD
PD\RULWDULDHVODGHWLSRH[WHQGLGR
3RU RWUR ODGR HQ HO HVSHFWUR GH GLFUR¯VPR FLUFXODU HQ HO XOWUDYLROHWD
SUµ[LPRVHREVHUYDXQGHVSOD]DPLHQWR FRQ UHVSHFWR DOP¯QLPRDQP\HO
SLFRDQPTXHDSDUHFHQHQHOHVSHFWURGH(HVWDQGR«VWRVHQWRUQRD
\QP UHVSHFWLYDPHQWH(VWHHIHFWRSRGU¯DVHUGHELGRD ODHOLPLQDFLµQ
| R E S U L T A D O S  I 

GH OD 7\U  HQ HO PXWDQWH )LJXUD % $GHP£V OD HOLSWLFLGDG PRODU SRU
UHVLGXR H[SHULPHQWD XQD GLVPLQXFLµQ FRQVLGHUDEOH HQ YDORU DEVROXWR OR TXH
LPSOLFDU¯D TXH HO UHVLGXR DQWHULRU HV PX\ LPSRUWDQWH HQ OD HVWUXFWXUD GH OD
SURWH¯QD 3RU WDQWR OD HOLPLQDFLµQ GH OD UHJLµQ  HQ HO PXWDQWH (ෙ
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+«OLFH˞    
(VWUXFWXUD˟    






Longitud de onda (nm)



















Longitud de onda (nm)



































PLFURHQWRUQR UHODWLYDPHQWH SRFR KLGURIµELFR $GHP£V OD FRQWULEXFLµQ GH ORV

















/RV HVSHFWURV VH UHJLVWUDURQ HQ WDPSµQ 0RSV  P0 S+  1D&O  P0 D XQD
FRQFHQWUDFLµQGHPJPO6HPXHVWUDQ ORVHVSHFWURVREWHQLGRVDOH[FLWDUFRQXQD





&RPR VH REVHUYD HQ OD )LJXUD  H[LVWHQ DOJXQDV YDULDFLRQHV HQ HO
HVWDGR GH ROLJRPHUL]DFLµQ GH (ෙ FRQ UHVSHFWR D ( $PEDV SURWH¯QDV
PLJUDQ FRPR XQD ¼QLFD EDQGD HQ FRQGLFLRQHV GHVQDWXUDOL]DQWHV \ UHGXFWRUDV
PLHQWUDV TXH FXDQGR VH SUHVHUYDQ ORV SXHQWHV GLVXOIXUR PLJUDQ HQ IRUPD
ROLJRP«ULFDVLHQGRPX\EDMDODSURSRUFLµQGHPRQµPHUR\G¯PHURHQ(ෙFRQ
UHVSHFWR D ( (Q HO FDVR GH (ෙ OD PD\RU SDUWH GH OD SURWH¯QD HVW£
Longitud de onda (nm)
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VHULH GH VXHURV GH SDFLHQWHV LQIHFWDGRV SRU HO +&9 DV¯ FRPR GH SDFLHQWHV
QHJDWLYRV DO +&9 PHGLDQWH HQ]LPRLQPXQRHQVD\R &RPR VH PXHVWUD HQ OD
)LJXUD  OD SURWH¯QD (ෙ HQ FRQGLFLRQHV QDWLYDV QR HV UHFRQRFLGD SRU ORV
DQWLFXHUSRV SUHVHQWHV HQ QLQJXQR GH ORV VXHURV SRVLWLYRV HPSOHDGRV (VWH
UHVXOWDGR FRLQFLGH FRQ OD REVHUYDFLµQ GH XQD PRGLILFDFLµQ GH OD HVWUXFWXUD
WHUFLDULDGH ODSURWH¯QDHQ ORVHVSHFWURVGHGLFUR¯VPRFLUFXODUHQHO XOWUDYLROHWD
SUµ[LPR
6H FRPSUREµ WDPEL«Q PHGLDQWH HQ]LPRLQPXQRHQVD\R VL (ෙ HUD


































WDSL]DQGR ODV SODFDV FRQ  ˩J GH SURWH¯QDSRFLOOR \ FRQ ORV VXHURV GLOXLGRV 
6HHQVD\DURQXQ WRWDO GH VXHURVQHJDWLYRV\ WRGRVSURSRUFLRQDURQ ODPLVPD
DEVRUEDQFLD TXH ORV VXHURV  \  (O YDORU GHO  GH $ KD VLGR DVLJQDGR D OD
DEVRUEDQFLDSURSRUFLRQDGDSRU(FRQHOVXHURQ|SRUVHUHOYDORUP£[LPRREWHQLGR




3RU WDQWR ORV UHVXOWDGRV REWHQLGRV HQ OD FDUDFWHUL]DFLµQ HVWUXFWXUDO GHO
PXWDQWH(ෙSDUHFHQLQGLFDUTXH«VWHKDSHUGLGRODHVWUXFWXUDWHUFLDULDRULJLQDO





























([LVWHQ HYLGHQFLDV H[SHULPHQWDOHV TXH GHPXHVWUDQ TXH HV QHFHVDULD OD
SUHVHQFLD FRQMXQWD GH ( \ ( SDUD REWHQHU OD P£[LPD DFWLYLGDG IXVRJ«QLFD
7DNLNDZDHWDO&RQHOREMHWLYRGHHVWXGLDUHOHIHFWRTXHSXHGDHMHUFHUOD







GHPRVWUµ TXH OD H[SUHVLµQ \ UHQGLPLHQWR GH SXULILFDFLµQ GH ORV HFWRGRPLQLRV
((HQF«OXODVGHLQVHFWRHVVXSHULRUDODGH((7HOORHWDOVLQTXH











ORV ROLJRQXFOHµWLGRV *S  \ ('(/  VH DPSOLILFD PHGLDQWH 3&5 OD
VHFXHQFLD GH (70 KDVWD OD WHUFHUD GHOHFLµQ UHVLGXR  3RU RWUR ODGR
XWLOL]DQGR FRPRPROGH S$F*3$(( \ FRQ ORV ROLJRQXFOHµWLGRV ('(/
 \ *S  VH DPSOLILFD PHGLDQWH 3&5 OD UHJLµQ FRPSUHQGLGD GHVGH HO
DPLQR£FLGR  GH ( KDVWD HO ILQDO GH ( 8QD YH] REWHQLGRV DPERV
IUDJPHQWRVGH$'1VHUHDOL]DXQDVHJXQGD3&5GHHORQJDFLµQVLQFHEDGRUHV\
XQDWHUFHUD3&5SDUDDPSOLILFDUHO$'1FRGLILFDQWHGHOPXWDQWHTXHVHOLJDHQHO
R E S U L T A D O S  I |
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7UDV OD REWHQFLµQ GH ORV EDFXORYLUXV UHFRPELQDQWHV VH OOHYµ D FDER VX
SXULILFDFLµQ \ DPSOLILFDFLµQ GH PDQHUD DQ£ORJD D ORV PXWDQWHV GH IXVLµQ
DQWHULRUHV 0HGLDQWH LQPXQRGHWHFFLµQ FRQ XQ DQWLFXHUSR PRQRFORQDO DQWL+LV
VHHYDOXµODH[SUHVLµQGHSURWH¯QDHQHOVHGLPHQWR\HQHOVREUHQDGDQWHHQHO|
G¯D GH LQIHFFLµQ )LJXUD $ FRPSURE£QGRVH TXH XQD JUDQ FDQWLGDG GH
SURWH¯QDHVVHFUHWDGDDOPHGLRH[WUDFHOXODU$OGHWHFWDU ODFDQWLGDGGHSURWH¯QD
HQ HO VREUHQDGDQWH HQ IXQFLµQ GH ORV G¯DV GH LQIHFFLµQ VH FRPSUREµ TXH OD



















GH LQVHFWRPHGLDQWH FURPDWRJUDI¯DGHDILQLGDGHPSOHDQGRXQD FROXPQDGH1L
17$DJDURVD'XUDQWHHOSURFHVRGHSXULILFDFLµQSU£FWLFDPHQWHWRGDODSURWH¯QD
HV UHWHQLGDHQ OD FROXPQD \ VX HOXFLµQ FRQ LPLGD]RO P0SHUPLWHREWHQHU
XQRVPJGHSURWH¯QDSRU OLWURGHFXOWLYRFRQXQDOWRJUDGRGHSXUH]D)LJXUD
/DPDVDPROHFXODUH[SHULPHQWDOGHODSURWH¯QDHVXQRVN'DPD\RUTXH
OD WHµULFD FDOFXODGDDSDUWLU GH ODV VHFXHQFLDGHDPLQR£FLGRVGHELGRDTXH VH
HQFXHQWUDDOWDPHQWHJOLFRVLODGD
| R E S U L T A D O S  I 

)LJXUD  3XULILFDFLµQ GH (70( 3DQHO $ 7LQFLµQ FRQ D]XO GH &RRPDVVLH GH OD
SURWH¯QDSXULILFDGD3DQHO%,QPXQRGHWHFFLµQFRQXQDDQWLFXHUSRPRQRFORQDODQWL+LV
GH OD SURWH¯QD SXULILFDGD , PHGLR LQLFLDO 1 QR UHWHQLGR / ODYDGRV FRQ WDPSµQ FRQ







GHQXFOHµWLGRVGH VX$'1FRGLILFDQWH(O FRHILFLHQWH GHH[WLQFLµQH[SHULPHQWDO
















I N L E




(O HVSHFWUR GH GLFUR¯VPR FLUFXODU GH (70( HQ HO XOWUDYLROHWD OHMDQR
SUHVHQWDXQP¯QLPRHQWRUQRDQPFRQXQDHOLSWLFLGDGPRODUSRUUHVLGXRGH
 JUDGRyFPyGPRO LQGLFDWLYR GH OD H[LVWHQFLD GH XQ SRUFHQWDMH
UHODWLYDPHQWH DOWR GH HVWUXFWXUD DSHULµGLFD )LJXUD  /RV SRUFHQWDMHV  GH
HVWUXFWXUD VHFXQGDULD H[SHULPHQWDOHV \ WHµULFRV VH KDQ FDOFXODGRGH ODPLVPD
PDQHUDTXHHQHOFDVRGHORVPXWDQWHVGHIXVLµQDQWHULRUHV\VHUHFRJHQHQOD
7DEOD  6H WUDWD GH XQD SURWH¯QD FRQ XQ HOHYDGR FRQWHQLGR HQ HVWUXFWXUD
DSHULµGLFD VLHQGR OD GH WLSR H[WHQGLGR OD HVWUXFWXUD RUGHQDGD PD\RULWDULD


















)LJXUD  (VSHFWURV GH GLFUR¯VPR FLUFXODU GH (( \ (70( HQ HO 89OHMDQR /RV
HVSHFWURV VH UHJLVWUDURQ HQ WDPSµQ 0RSV  P0 S+  1D&O  P0 /D
FRQFHQWUDFLµQ GH SURWH¯QD HPSOHDGD HV  PJPO \ HO SDVR µSWLFR  FP $PERV






Longitud de onda (nm)











































FRPR D  QP )LJXUD  OR TXH LQGLFD TXH ORV 7US GH OD SURWH¯QD VH
HQFXHQWUDQ HQ XQ PLFURHQWRUQR UHODWLYDPHQWH SRFR KLGURIµELFR $GHP£V OD
FRQWULEXFLµQGHORVUHVLGXRVGHWLURVLQDHVPX\EDMDDO LJXDOTXHHQHOFDVRGH






&RPR VH REVHUYD HQ OD )LJXUD  (70( SUHVHQWD XQ SDWUµQ GH
ROLJRPHUL]DFLµQ VLPLODU DO GH (( $PEDV SURWH¯QDV PLJUDQ FRPR XQD ¼QLFD
EDQGDHQFRQGLFLRQHVGHVQDWXUDOL]DQWHV\UHGXFWRUDV\HQIRUPDGHROLJµPHURV
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+«OLFH˞    
(VWUXFWXUD˟    
1RRUGHQDGD    
















/RV HVSHFWURV VH UHJLVWUDURQ HQ WDPSµQ 0RSV  P0 S+  1D&O  P0 D XQD
FRQFHQWUDFLµQGHPJPO6HPXHVWUDQ ORVHVSHFWURVREWHQLGRVDOH[FLWDUFRQXQD






















Longitud de onda (nm)
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/D SURWH¯QD (70( KD VLGR FDUDFWHUL]DGD DQWLJ«QLFDPHQWH PHGLDQWH OD
XWLOL]DFLµQGHXQDVHULHGHVXHURVGHSDFLHQWHVLQIHFWDGRVSRUHO+&9DV¯FRPR
GH SDFLHQWHV QHJDWLYRV DO +&9 PHGLDQWH HQ]LPRLQPXQRHQVD\R &RPR VH
PXHVWUD HQ OD )LJXUD  (70( HQ FRQGLFLRQHV QDWLYDV HV UHFRQRFLGD
G«ELOPHQWH SRU ORV DQWLFXHUSRV SUHVHQWHV HQ  GH ORV  VXHURV SRVLWLYRV
HPSOHDGRV PLHQWUDV TXH (( HV UHFRQRFLGD SRU  GH HVWRV  VXHURV (VWH
UHVXOWDGRFRLQFLGHFRQHOREVHUYDGRHQHOFDVRGH(70)LJXUDSRU ORTXH
( DSHQDV HV UHFRQRFLGD SRU ORV VXHURV SRVLWLYRV HQVD\DGRV VLHQGR ( OD


















SDFLHQWHV VDQRV VXHURV  \  SDUD OD GHWHFFLµQ GH (( \ (70( (O HQVD\R VH
UHDOL]µ WDSL]DQGR ODV SODFDV FRQ  ˩J GH SURWH¯QDSRFLOOR \ FRQ ORV VXHURV GLOXLGRV
 6H HQVD\DURQ XQ WRWDO GH  VXHURV QHJDWLYRV \ WRGRV SURSRUFLRQDURQ OD
PLVPDDEVRUEDQFLDTXHORVVXHURV\(OYDORUGHOGH$KDVLGRDVLJQDGRD
OD DEVRUEDQFLD SURSRUFLRQDGD SRU ( FRQ HO VXHUR Q|  SRU VHU HO YDORU P£[LPR
REWHQLGRFRQHVWDSURWH¯QD6HPXHVWUDQORVYDORUHVPHGLRV\ODVGHVYLDFLRQHVHVW£QGDU
GH ORVGDWRVREWHQLGRVHQGRVH[SHULPHQWRV LQGHSHQGLHQWHV5HFXDGUR LQWHULRU(/,6$
FRQ + (VWH HQVD\R VH KD UHDOL]DGR WDO \ FRPR VH LQGLFD HQ HO DSDUWDGR  GH
0DWHULDOHV\0«WRGRV
Número de suero
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6H FRPSUREµ WDPEL«Q PHGLDQWH HQ]LPRLQPXQRHQVD\R VL (70( HUD
UHFRQRFLGD SRU HO DQWLFXHUSR FRQIRUPDFLRQDO + REVHUY£QGRVH TXH HVWH
PXWDQWH HV PX\ G«ELOPHQWH UHFRQRFLGR SRU GLFKR DQWLFXHUSR )LJXUD 


















FRPSHQVDQGR OD GLVPLQXFLµQ HQ OD DJUHJDFLµQSURGXFLGDSRU OD HOLPLQDFLµQGH
ODVUHJLRQHVIXVRJ«QLFDVGH(


























)LJXUD  9DULDFLµQ GH OD GHQVLGDG µSWLFD D  QP LQGXFLGD SRU OD DJUHJDFLµQ GH
YHV¯FXODV GH 3* DO LQWHUDFFLRQDU FRQ (( \ (70( &RPR SURWH¯QD FRQWURO VH KD











S+  SDUD XQD FRQFHQWUDFLµQ ILQDO GH SURWH¯QD GH  ˩0 (VWRV YDORUHV
FRUUHVSRQGHQ D XQD GLOXFLµQ GH OD GHQVLGDG VXSHUILFLDO GH DFHSWRU GH XQDV 
YHFHVORTXHLQGLFDTXHQRVHKDSURGXFLGRODIXVLµQFRPSOHWDGHODVYHV¯FXODV
&RQ((ODGLOXFLµQGHDFHSWRUHVGHXQDVYHFHVORTXHLQGLFDTXHODIXVLµQ





































(70(DS+ ಧ \ DS+ ಧಧ /D SURWH¯QD VH D³DGHD XQDPH]FOD  GH
YHV¯FXODV PDUFDGDV 1%'3(  5K3(  YHV¯FXODV VLQ PDUFDU /D
FRQFHQWUDFLµQ ILQDO GH IRVIRO¯SLGR IXH  P0 (O 5(7 VH FDOFXOD D SDUWLU GH ODV







ODV FRQVWUXFFLRQHV EDVDGDV HQ HO HFWRGRPLQLR GH ( DLVODGR D S+  VLJXH
KDELHQGR IXVLµQ DXQTXH QR VH OOHJDQ D ORV YDORUHV GH GLOXFLµQ GH VRQGD
REVHUYDGRVDS+PLHQWUDVTXH((\(70(DSHQDVLQGXFHQIXVLµQDS+






 (VWXGLRV SUHYLRV 7HOOR ' 7HVLV GRFWRUDO  GHPRVWUDURQ TXH OD
FDSDFLGDG GH (( SDUD LQGXFLU OLEHUDFLµQ GH FRQWHQLGRV DFXRVRV HV
[Proteína] (M)


















&RPR VH REVHUYD HQ OD )LJXUD  HO YDORU GH IOXRUHVFHQFLD P£[LPR
REWHQLGR SDUD OD SURWH¯QD (70(  VH DOFDQ]D D XQD FRQFHQWUDFLµQ GH
SURWH¯QDGH˩0DOLJXDOTXHFRQ(((VWDFRQFHQWUDFLµQGHSURWH¯QDHVOD
PLWDGTXHODQHFHVDULDHQHOFDVRGH(\VXVPXWDQWHVGHIXVLµQSDUDDOFDQ]DU
HO YDORU P£[LPR GH OLEHUDFLµQ GHO FRQWHQLGR DFXRVR GH ODV YHV¯FXODV VLHQGR
DGHP£V PHQRU GLFKR YDORU  3RU WDQWR HO HFWRGRPLQLR GH ( SXHGH
LQWHUYHQLUHQHVWHSURFHVRD\XGDQGRD(DSURYRFDUODUXSWXUDGHODVYHV¯FXODV
\SRWHQFLDQGRVXHIHFWR/DGHOHFLµQGHORVS«SWLGRVGHIXVLµQGH(QRDIHFWDD
OD FDSDFLGDG GH OD SURWH¯QD GH SURGXFLU OLEHUDFLµQ GHO FRQWHQLGR LQWHUQR GH ODV
YHV¯FXODVGH3*DS+




IOXRUµIRUR $176 \ VX GHVDFWLYDGRU FROLVLRQDO '3; VH OHV D³DGH OD SURWH¯QD D OD
FRQFHQWUDFLµQGHVHDGD \ VH UHJLVWUDHO DXPHQWRGH IOXRUHVFHQFLDDQPGHELGDDO
$176 D  |& FRQ DJLWDFLµQ FRQVWDQWH (O YDORU GH  GH OLEHUDFLµQ VH REWLHQH
PHGLDQWHDGLFLµQGH7ULWRQ;DOVLHQGRHOYDORUGHHOREWHQLGRDOD³DGLU
WDPSµQ $ 3RUFHQWDMH GH OLEHUDFLµQ GH FRQWHQLGRV DFXRVRV HQ IXQFLµQ GH OD
FRQFHQWUDFLµQGHSURWH¯QDD³DGLGD6HPXHVWUDQORVYDORUHVPHGLRV\ODVGHVYLDFLRQHV
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(OHIHFWR WHUPRWUµSLFRGH(70(VREUH ODVFXUYDVGH WUDQVLFLµQGH IDVH
GH YHV¯FXODV GH '03* PDUFDGDV FRQ '3+ \ FRQ 70$'3+ D S+  VH
PXHVWUDHQOD)LJXUD3DUDDPEDVVRQGDVVHREVHUYDXQDGLVPLQXFLµQGHOD
DPSOLWXG GH OD WUDQVLFLµQ GH IDVH GHO O¯SLGR HIHFWR TXH HV P£V DFXVDGR D
WHPSHUDWXUDV SRU HQFLPD GH OD 7P OR TXH VLJQLILFD TXH OD SURWH¯QD DIHFWD
SULQFLSDOPHQWH D ODV FDGHQDVGHDFLOR TXH VH HQFXHQWUDQHQ HO HVWDGR O¯TXLGR
FULVWDOLQRLQGXFLHQGRXQPD\RURUGHQHQHOHPSDTXHWDPLHQWRGHHVWDVFDGHQDV






R FRQ 70$'3+ % HQ SUHVHQFLD GH (( \ (70( /D UHODFLµQ VRQGDIRVIRO¯SLGR
HPSOHDGDIXHHQHOFDVRGHO'3+\HQHOFDVRGH70$'3+/DVYHV¯FXODV
GHIRVIRO¯SLGRVP0VHLQFXEDQFRQODSURWH¯QDGXUDQWHPLQD|&HQ0HGLXP
EXIIHU  D S+  $ FRQWLQXDFLµQ VH PLGH OD SRODUL]DFLµQ GH IOXRUHVFHQFLD D FDGD
WHPSHUDWXUD/DUHODFLµQSURWH¯QDO¯SLGRHPSOHDGDKDVLGR6HPXHVWUDQORVYDORUHV


































































FRQVWLWX¯GD SRU GLVWLQWDV IRUPDV ROLJRP«ULFDV XQLGDV DO PHQRV SRU SXHQWHV
GLVXOIXUR 5RGU¯JXH]5RGU¯JXH]HWDO%DV£QGRQRVHQ WUDEDMRV UHFLHQWHV
HQ ORVTXHVHKDHVWXGLDGR ODFRQHFWLYLGDGHQWUH ODV&\VGH ODSURWH¯QD(
.UH\ HW DO  :KLGE\ HW DO  VH KD FRQVHJXLGR GHWHUPLQDU OD
H[LVWHQFLDGHXQSRVLEOHHQODFHGLVXOIXURHQWUHODV&\V\(QHOFDVRGH
(ODSURWH¯QDHVW£WUXQFDGDHQHOUHVLGXR\SRUWDQWROD&\VQRHVW£
SUHVHQWHHQHOOD ORTXHGHMDXQD&\V OLEUHTXHSRGU¯D IRUPDUSXHQWHVGLVXOIXUR
LQWHUPROHFXODUHV
&RQ HO REMHWLYR GH FRQVHJXLU XQD SURWH¯QD FRQ XQD PHQRU WHQGHQFLD D










( VH UHDOL]DURQ UHDFFLRQHV GH 3&5 D DPERV ODGRV GH OD PXWDFLµQ SDUD
LQFRUSRUDUWDQWRODPXWDFLµQ&6FRPRXQVLWLRGHFRUWHSRUODHQ]LPD%VS,
)LJXUD
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 (Q PD\¼VFXOD DSDUHFHQ ODV EDVHV TXH KLEULGDQ FRQ OD VHFXHQFLD














































Promotor de la polihedrina
E2661

)LJXUD  (VTXHPD GH FORQDFLµQ GH (&6 HQ S$F*3$ /RV GRV IUDJPHQWRV
DPSOLILFDGRVSRU3&5FRQ*S(&6\*S(&VXVDQGRFRPR
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(;35(6,1<385,),&$&,1

/D REWHQFLµQ GH EDFXORYLUXV UHFRPELQDQWHV DV¯ FRPR VX SXULILFDFLµQ \
DPSOLILFDFLµQ VH KD UHDOL]DGR FRPR VH GHVFULEH HQ HO DSDUWDGR  GH
0DWHULDOHV\0«WRGRV/DH[SUHVLµQGHODSURWH¯QDUHFRPELQDQWHHQHOVHGLPHQWR
\ HQ HO VREUHQDGDQWH GH ODV F«OXODV 7QL LQIHFWDGDV FRQ ORV EDFXORYLUXV
UHFRPELQDQWHV VH FRPSUREµ PHGLDQWH LQPXQRGHWHFFLµQ FRQ XQ DQWLFXHUSR
PRQRFORQDODQWL+LV VLHQGR ODPD\RUSDUWHGH ODSURWH¯QDVHFUHWDGDDOPHGLR
H[WUDFHOXODU )LJXUD $ 7UDV PRQLWRUL]DU OD H[SUHVLµQ GH OD SURWH¯QD HQ HO
VREUHQDGDQWH D GLIHUHQWHV WLHPSRV GH LQIHFFLµQ     \  G¯DV VH SXGR









































)LJXUD  3XULILFDFLµQ GH (&6 3DQHO $ 7LQFLµQ FRQ D]XO GH &RRPDVVLH GH OD
SURWH¯QDSXULILFDGD3DQHO%LQPXQRGHWHFFLµQFRQDQWL+LVGHODSURWH¯QDSXULILFDGD,
PHGLRLQLFLDO1QRUHWHQLGR/ODYDGRVFRQWDPSµQFRQLPLGD]RO\P0(HOXFLµQ
FRQ WDPSµQ FRQ LPLGD]RO  P0 3DQHO & ,QPXQRGHWHFFLµQ FRQ XQ DQWLFXHUSR
SROLFORQDODQWL(GHFRQHMRGHODSURWH¯QDSXULILFDGD\GLDOL]DGD

$O LJXDO TXH VH KD REVHUYDGR FRQ ( \ HO UHVWR GH ORV PXWDQWHV GH
IXVLµQ REWHQLGRV HQ HO DSDUWDGR  GH 5HVXOWDGRV OD PDVD PROHFXODU
H[SHULPHQWDO GH OD SURWH¯QD HV XQRV  N'DPD\RU TXH OD WHµULFD FDOFXODGD D
SDUWLU GH ODV VHFXHQFLD GHDPLQR£FLGRV GHELGRD TXH OD SURWH¯QD VH HQFXHQWUD
DOWDPHQWHJOLFRVLODGD
/D FRPSRVLFLµQ GH DPLQR£FLGRV REWHQLGD D SDUWLU GHO DQ£OLVLV GH















, 1 / (
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(Q SULPHU OXJDU VH DSOLFDURQ ODV SURWH¯QDV ( \ (&6 HQ JHOHV GH
SROLDFULODPLGD HQ FRQGLFLRQHV GHVQDWXUDOL]DQWHV 3$*(6'6 HQ SUHVHQFLD R
DXVHQFLD GHO DJHQWH UHGXFWRU ˟PHUFDSWRHWDQRO )LJXUD  'H HVWD IRUPD VH
REVHUYµ TXH OD SURWH¯QD (&6 PLJUD HQ IRUPD PRQRP«ULFD HQ FRQGLFLRQHV
GHVQDWXUDOL]DQWHV\ UHGXFWRUDVPLHQWUDVTXHFXDQGRVHSUHVHUYDQ ORVSXHQWHV
GLVXOIXURFRQWLQ¼DPLJUDQGRHQIRUPDGHFXDWUREDQGDVTXHFRUUHVSRQGHQDODV
IRUPDVPRQRP«ULFD GLP«ULFD WULP«ULFD \ WHWUDP«ULFD FRPR RFXUUH FRQ (
DXQTXH H[LVWH XQ SRUFHQWDMH GH PRQµPHUR PX\ VXSHULRU FRQ UHVSHFWR DO TXH
SUHVHQWD(
(VWH UHVXOWDGR LQGLFD TXH OD &\V  SDUHFH HVWDU LPSOLFDGD HQ OD






















XOWUDFHQWULIXJDFLµQ DQDO¯WLFD FRQ HO ILQ GH SRGHU FXDQWLILFDU ODV GLIHUHQFLDV
REVHUYDGDV HQ HO HVWDGR GH DJUHJDFLµQ GH (&6 FRQ UHVSHFWR D (
7HQLHQGR HQ FXHQWD TXH D S+ £FLGR VH SURGXFHQ YDULDFLRQHV HQ OD HVWUXFWXUD

























$V¯ VH REVHUYµ TXH D S+  OD IRUPD PD\RULWDULD GH (&6 HV HO
PRQµPHUR  7DEOD  FRQ XQ FRHILFLHQWH GH VHGLPHQWDFLµQ GH  6
PLHQWUDVTXHODSURSRUFLµQGHPRQµPHURHQ(DOPLVPRS+HVGHOFRQ
XQFRHILFLHQWHGHVHGLPHQWDFLµQGH6&DEHPHQFLRQDUTXHHOSRUFHQWDMHGH
PRQµPHUR HQ OD SURWH¯QD ( YDU¯D GHVGH HO  DO  VHJ¼Q OD PXHVWUD
HPSOHDGDPDQWHQL«QGRVHFRQVWDQWHODSURSRUFLµQGHG¯PHUR/DSURSRUFLµQGH
G¯PHURHVDOJRVXSHULRUSDUD(VLHQGR«VWHODIRUPDPD\RULWDULD$S+
OD SURSRUFLµQ GH OD IRUPD PRQRP«ULFD DXPHQWD KDVWD HO  HQ OD SURWH¯QD
(&6 PLHQWUDV TXH VH PDQWLHQH LQDOWHUDGD SDUD ( $PEDV SURWH¯QDV
SUHVHQWDQ WHQGHQFLD D OD DXWRDVRFLDFLµQ IRUPDQGR DJUHJDGRV GHPD\RUPDVD
PROHFXODU VLHQGR PHQRU OD  SROLGLVSHUVLGDG SUHVHQWH HQ HO FDVR GHO PXWDQWH





Coeficiente de sedimentación [S]














Coeficiente de sedimentación [S]












































OHMDQR VH REVHUYDTXHDPEDV SURWH¯QDV SUHVHQWDQXQP¯QLPRHQ WRUQRD 
QPFRQXQDHOLSWLFLGDGPRODUSRUUHVLGXRGHJUDGRyFPyGPRO LQGLFDWLYR
GH OD H[LVWHQFLD GH XQ SRUFHQWDMH UHODWLYDPHQWH DOWR GH HVWUXFWXUD DSHULµGLFD
)LJXUD$(PSOHDQGRHOP«WRGR&&$VHKDQ FDOFXODGR ORVSRUFHQWDMHV GH
HVWUXFWXUDVHFXQGDULDH[SHULPHQWDOHVDSDUWLUGHORVHVSHFWURVPRVWUDGRV7DEOD
$O LJXDOTXH( ODSURWH¯QDPXWDQWH(&6SUHVHQWDXQDOWRSRUFHQWDMH
GH HVWUXFWXUD ˟ \ HO FRQWHQLGR HQ K«OLFH ˞ HVPX\ EDMR /RV GDWRV REWHQLGRV
GHPXHVWUDQTXHQRVHKDQSURGXFLGRYDULDFLRQHVHQODHVWUXFWXUDVHFXQGDULDGH
(DOVXVWLWXLUOD&\VSRUXQD6HU
3URWH¯QD S+ 0RQµPHUR '¯PHUR 2WURVDJUHJDGRV
(
   
   
(&6
   
   





FDSD] GH VXPLQLVWUDU XQ HQWRUQR DVLP«WULFR D ORV FURPµIRURV \ VH SXHGH






P0 S+  1D&O  P0 D WHPSHUDWXUD DPELHQWH /D FRQFHQWUDFLµQ GH SURWH¯QD
HPSOHDGDHVPJPO\SDVRµSWLFRGHFP$\PJPO\SDVRµSWLFRGH





(O HVSHFWURGHHPLVLµQGH IOXRUHVFHQFLD GH OD SURWH¯QD(&6 SUHVHQWD
XQP£[LPRHQ WRUQRD ORVQPDOH[FLWDU ODVPRO«FXODVD ODV ORQJLWXGHVGH
RQGDGHQP\QP)LJXUD(VWRLQGLFDTXHORV7USGHODSURWH¯QDVH





Longitud de onda (nm)


























Longitud de onda (nm)



























































( 7 ( 7
+«OLFH˞    
(VWUXFWXUD˟    
1RRUGHQDGD    
Longitud de onda (nm)
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SDFLHQWHVLQIHFWDGRVSRUHO+&9DV¯FRPRGHSDFLHQWHVQHJDWLYRVIUHQWHDOYLUXV
&RPR VH PXHVWUD HQ OD )LJXUD  OD SURWH¯QD (&6 HV UHFRQRFLGD SRU ORV
DQWLFXHUSRV SUHVHQWHV HQ  GH ORV  VXHURV SRVLWLYRV HPSOHDGRV DO LJXDO TXH
( QR REVHUY£QGRVH YDULDFLRQHV HQ VX FDSDFLGDG DQWLJ«QLFD OR TXH LQGLFD

















SDFLHQWHV VDQRV VXHURV  \  SDUD OD GHWHFFLµQ GH ( \ (&6 (O HQVD\R VH
UHDOL]µ WDSL]DQGR ODV SODFDV FRQ  ˩J GH SURWH¯QDSRFLOOR \ FRQ ORV VXHURV GLOXLGRV
 6H HQVD\DURQ XQ WRWDO GH  VXHURV QHJDWLYRV \ WRGRV SURSRUFLRQDURQ OD
PLVPD DEVRUEDQFLD TXH ORV VXHURV  \  5HFXDGUR LQWHULRU (/,6$ FRQ + (VWH
HQVD\R VH KD UHDOL]DGR WDO \ FRPR VH LQGLFD HQ HO DSDUWDGR  GH 0DWHULDOHV \
0«WRGRV 6H PXHVWUDQ ORV YDORUHV PHGLRV \ ODV GHVYLDFLRQHV HVW£QGDU GH ORV GDWRV
REWHQLGRVHQGRVH[SHULPHQWRVLQGHSHQGLHQWHV

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 (6758&785$ '( /$ 3527(1$ (1 35(6(1&,$ '( /3,'26
(63(&7526)7,5$75

6H KDQ UHJLVWUDGR ORV HVSHFWURV )7,5 HQ PRGR $75 GH (&6 HQ
DXVHQFLD\HQSUHVHQFLDGHYHV¯FXODVGH'03*WDQWRDS+FRPRDS+
SDUD FRPSUREDU VL VH SURGXFHQ FDPELRV HQ OD HVWUXFWXUD GH OD SURWH¯QD DO
LQWHUDFFLRQDU FRQ ORV O¯SLGRV \ VL HVWRV FDPELRV VRQGLVWLQWRVD ORVREVHUYDGRV
FRQ(HQHODSDUWDGR
$O FDOFXODU OD GLIHUHQFLD HQWUH HO HVSHFWUR UHDOL]DGR HQ SUHVHQFLD GH
YHV¯FXODVGH'03*FRQUHVSHFWRDOHVSHFWURGHSURWH¯QDSXUDDDPERVYDORUHV
GH S+ )LJXUD  VH REVHUYDQ ORV PLVPR UHVXOWDGRV TXH VH REWXYLHURQ FRQ
(HVGHFLUDS+VHREWLHQHXQDEDQGDDQFKD\QHJDWLYDTXHRFXSDFDVL
WRGD OD UHJLµQGH ODEDQGDDPLGD , FP\DS+VHREWLHQHXQ
SLFRP£VHVWUHFKR\FHQWUDGRHQ WRUQRD ORVFP ORTXHHV LQGLFDWLYRGH




XQRV  DPLQR£FLGRV TXH DGRSWD XQD HVWUXFWXUD HQ K«OLFH ˞ HQ OD SURWH¯QD
(&6
0HGLDQWHHOP«WRGRGHDXWRGHFRQYROXFLµQGH)RXULHUDSDUWLUGHODEDQGD
DPLGD , VH KDQ FDOFXODGR GH ORV SRUFHQWDMHV GH HVWUXFWXUD VHFXQGDULD GH ODV





(VWDV GLVFUHSDQFLDV UHIOHMDQ ODV OLPLWDFLRQHV GH HVWD W«FQLFD SDUD DVLJQDU ORV
SRUFHQWDMHVGHHVWUXFWXUDVHFXQGDULD






S+  6H KDQ UHDOL]DGR ORV HVSHFWURV FRQ  wJ GH SURWH¯QD  (Q ORV HVSHFWURV HQ











GH HVWUXFWXUD VHFXQGDULD FDOFXODGRV D SDUWLU GH OD EDQGD DPLGD , \ ORV £QJXORV GH







+«OLFH˞ (VWUXFWXUD˟ 1RRUGHQDGD *LUR˟
B
 20 44 10 26 - - 
 19 43 11 27 - -

 30 21 14 35 25º 10º















E2C652S + DMPG pH 7.0 
E2
C652S
 pH 7.0 











E2C652S + DMPG pH 5.0 
E2C652S pH 5.0 
Espectro de diferencia pH 5.0
A B
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/RVYDORUHVREWHQLGRVGH ORV£QJXORVGHRULHQWDFLµQGH ODSURWH¯QDHQ OD






 &$5$&7(5,=$&,1 )81&,21$/ (678',26 '( ,17(5$&&,1
/3,'23527(1$








S+  )LJXUD  $O LJXDO TXH FRQ ( D SDUWLU GH XQD FRQFHQWUDFLµQ GH
SURWH¯QDGH˩0VHSXHGHDSUHFLDUODDJUHJDFLµQGHODVYHV¯FXODVDXQTXHOD






























)LJXUD  9DULDFLµQ GH OD GHQVLGDG µSWLFD D  QP LQGXFLGD SRU OD DJUHJDFLµQ GH
YHV¯FXODVGH3*DOLQWHUDFFLRQDUFRQ(\(&6(OWDPSµQHPSOHDGRIXH0HGLXP
%XIIHU D S+  /RV YDORUHV GH OD GHQVLGDG µSWLFD D  QP KDQ VLGRPHGLGRV WUDV
LQFXEDUPLQD|&ODSUHSDUDFLµQGHYHV¯FXODVDXQDFRQFHQWUDFLµQP0FRQ
GLIHUHQWHVFRQFHQWUDFLRQHVGHSURWH¯QD(OYDORUTXHVHUHSUHVHQWDHVODGLIHUHQFLDHQWUH
HO YDORU DOFDQ]DGRHQFDGD FDVR\HO GHXQEODQFRTXHVµOR FRQWLHQH IRVIRO¯SLGRV6H





PH]FOD GH O¯SLGRV HQ YHV¯FXODV GH 3* D S+ £FLGR /RV UHVXOWDGRV REWHQLGRV
PXHVWUDQ TXH WDQWR ( FRPR (&6 SURGXFHQ XQD GLVPLQXFLµQ GHO5(7
GHVGHHOHQDXVHQFLDGHSURWH¯QDKDVWDXQSDUDXQDFRQFHQWUDFLµQ
ILQDO GH SURWH¯QD GH  ˩0 (VWRV YDORUHV FRUUHVSRQGHQ D XQD GLOXFLµQ GH OD
GHQVLGDG VXSHUILFLDO GH DFHSWRU GH XQDV  YHFHV OR TXH LQGLFD TXH VH KD
SURGXFLGR OD IXVLµQ FRPSOHWD GH ODV YHV¯FXODV 3RU OR WDQWR OD SUHVHQFLD GHO






































P0(O5(7VHFDOFXODDSDUWLUGH ODV LQWHQVLGDGHVGH IOXRUHVFHQFLDPHGLGDVD
 \  QP GH OD FXUYD GH FDOLEUDGR 6H PXHVWUDQ ORV YDORUHV PHGLRV \ ODV







˩0 3RU OR WDQWR HO HIHFWR GH ODV SURWH¯QDV HV PD\RU TXH HQ HO FDVR GH ORV
HQVD\RVGHDJUHJDFLµQ\PH]FODGHO¯SLGRV(QFXDQWRDODFLQ«WLFDGHOSURFHVR
GHOLEHUDFLµQGHOFRQWHQLGRDFXRVRGHODVYHV¯FXODVVHREVHUYDTXHODYHORFLGDG



















IOXRUµIRUR $176 \ VX GHVDFWLYDGRU FROLVLRQDO '3; VH OHV D³DGH OD SURWH¯QD D OD
FRQFHQWUDFLµQGHVHDGD \ VH UHJLVWUDHO DXPHQWRGH IOXRUHVFHQFLDDQPGHELGDDO
$176 D  |& FRQ DJLWDFLµQ FRQVWDQWH (O YDORU GH  GH OLEHUDFLµQ VH REWLHQH
PHGLDQWHDGLFLµQGH7ULWRQ;DOVLHQGRHOYDORUGHHOREWHQLGRDOD³DGLU









/D SURWH¯QD (&6 LQWHUDFFLRQD FRQ YHV¯FXODV GH '03* D S+ 
DIHFWDQGRDO FRPSRUWDPLHQWR WHUPRWUµSLFRGHO O¯SLGR(O UHVXOWDGRREWHQLGR FRQ
DPEDVVRQGDVHVPX\VLPLODUREVHUY£QGRVHXQDGLVPLQXFLµQGHODDPSOLWXGGH
OD WUDQVLFLµQ GH IDVH GH ORV O¯SLGRV )LJXUD  (O HIHFWR HV P£V DFXVDGR D
WHPSHUDWXUDV SRU HQFLPD GH OD 7P OR TXH VLJQLILFD TXH OD SURWH¯QD DIHFWD
SULQFLSDOPHQWH D ODV FDGHQDV GH DFLOR TXH VH HQFXHQWUDQ HQ HO HVWDGR O¯TXLGR
FULVWDOLQRLQGXFLHQGRXQPD\RURUGHQHQHOHPSDTXHWDPLHQWRGHHVWDVFDGHQDV
OR TXH GD OXJDU D XQ FRQVLGHUDEOH DXPHQWR HQ HO YDORU GH OD SRODUL]DFLµQ GH
IOXRUHVFHQFLD 7DPEL«Q VH REVHUYD XQ VHQVLEOH DXPHQWR HQ OD WHPSHUDWXUD GH
WUDQVLFLµQGHIDVHGHXQRV|&FRQUHVSHFWRDOO¯SLGRVROR\FRQDPEDVVRQGDV
7DEOD  (O FRPSRUWDPLHQWR GH DPEDV SURWH¯QDV HV PX\ VLPLODU OR TXH
[Proteína] (M)
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SOLHJDQ FRPR XQ KHWHURG¯PHUR FRQ OD JOLFRSURWH¯QD TXH OD SUHFHGH HQ OD
SROLSURWH¯QD SUHFXUVRUD /D SULPHUD SURWH¯QD HQ HO W£QGHP ( DFWXDU¯D FRPR
FKDSHURQD SDUD HO SOHJDPLHQWR GH OD VHJXQGD TXH HV OD TXH DFWXDU¯D FRPR
SURWH¯QD GH IXVLµQ ( /D IXQFLµQ FKDSHURQD KD VLGR GHPRVWUDGD
H[SHULPHQWDOPHQWHSDUDODVJOLFRSURWH¯QDVSU0GH)ODYLYLUXV/RUHQ]HWDO
\ S GH DOIDYLUXV $QGHUVVRQ HW DO  TXH SUHFHGHQ D ODV SURWH¯QDV GH
IXVLµQ ( \ ( UHVSHFWLYDPHQWH HQ OD SROLSURWH¯QD SUHFXUVRUD $GHP£V HVWH
HIHFWR SDUHFH VHU UHF¯SURFR \D TXH S \ SU0 DGRSWDQ VX HVWUXFWXUD QDWLYD
¼QLFDPHQWHHQSUHVHQFLDGHVXUHVSHFWLYDSURWH¯QDGHIXVLµQ
3DUWLHQGRGHHVWDVSUHPLVDVVHGLVH³µXQDSURWH¯QDTXLP«ULFDEDVDGDHQ
OD JOLFRSURWH¯QD ( FRPSOHWD FRQ VX UHJLµQ WUDQVPHPEUDQD VHJXLGD GHO
HFWRGRPLQLR GH ( FRQVWUXFFLµQ OODPDGD (WPE( )LJXUD  SDUD VHU
H[SUHVDGDHQFXOWLYRVGHF«OXODVGHLQVHFWR7QL/DILQDOLGDGGHHVWDFRQVWUXFFLµQ
IXH ORJUDU OD VHFUHFLµQ GH OD SURWH¯QD ( DO PHGLR GH FXOWLYR WUDV VX
SOHJDPLHQWR HQ SUHVHQFLD GH ( \ SRVWHULRU SURFHVDPLHQWR SURWHRO¯WLFR (O
HFWRGRPLQLRGH(SURFHVDGRKDVLGRSXULILFDGR\FDUDFWHUL]DGRSDUDFRPSDUDUOR
FRQODSURWH¯QD((QHVWHVHQWLGRXQHVWXGLRVLPLODUIXH OOHYDGRDFDERHQ
F«OXODV 6 GH 'URVµILOD REWHQL«QGRVH OD SURWH¯QD ( HQ HO VREUHQDGDQWH
FRUUHFWDPHQWHSURFHVDGD\FRQODFDSDFLGDGSDUDLQKLELUODLQIHFFLµQSRU+&9FF
.UH\HWDO
)LJXUD  5HSUHVHQWDFLµQ HVTXHP£WLFD GH OD FRQVWUXFFLµQ (WPE( /D SURWH¯QD
SUHVHQWD XQD VHFXHQFLD GH  +LV HQ HO H[WUHPR DPLQR WHUPLQDO GH ( \ GH ( /D
VHFXHQFLD GH ( HVW£ FRPSOHWD LQFOX\HQGR OD UHJLµQ WUDQVPHPEUDQD WPE PLHQWUDV
TXH OD VHFXHQFLDGH(HVW£ WUXQFDGDHQHO DPLQR£FLGRHVGHFLU VµOR LQFOX\HHO
HFWRGRPLQLR6HKDQLQFOXLGRORVSULPHURVDPLQR£FLGRVGH(DQWHVGHODH[WHQVLµQGH
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
(O PROGH HPSOHDGR SDUD UHDOL]DU OD FRQVWUXFFLµQ (WPE( KD VLGR HO
SO£VPLGR S$F*3$(( TXH FRPSUHQGH OD VHFXHQFLD GH ( FRPSOHWD
UHVLGXRV\ODVHFXHQFLDGH(KDVWDHODPLQR£FLGRUHVLGXRV
 FRQVWUXFFLµQ UHDOL]DGD SRU HO 'U 7HOOR 3HUQDV (VWH SO£VPLGR SUHVHQWD
XQD VHFXHQFLD GH  +LV HQ HO H[WUHPR DPLQR WHUPLQDO GH ( SHUR QR OOHYD
VHFXHQFLDGH+LVHQ(SRU ORTXHHVQHFHVDULR LQWURGXFLUOD SDUD IDFLOLWDU OD
SXULILFDFLµQGH(XQDYH]VHDSURFHVDGD\VHFUHWDGDDOPHGLRH[WUDFHOXODU/D
LQWURGXFFLµQGH ODV+LVVHGHFLGLµ UHDOL]DUODHQHOH[WUHPRDPLQR WHUPLQDOGH










(Q PD\¼VFXOD DSDUHFHQ ODV EDVHV TXH KLEULGDQ FRQ OD VHFXHQFLD
FRUUHVSRQGLHQWHGHO$'1GHOPROGHODVUHVDOWDGDVHQURMRUHSUHVHQWDQHOVLWLRGH
UHVWULFFLµQ3FL,&RQHVWRVGRVROLJRQXFOHµWLGRVVHSUHWHQGHLQWURGXFLUODV+LV
WUDV ORV  SULPHURV DPLQR£FLGRV GH ( UHVLGXRV  D  7UDV ODV  +LV
HPSLH]DQXHYDPHQWHODVHFXHQFLDGH(GHVGHHODPLQR£FLGR






(Q PD\¼VFXOD DSDUHFHQ ODV EDVHV TXH KLEULGDQ FRQ HO $'1 PROGH OD
VHFXHQFLDGHOVLWLRGHUHVWULFFLµQ1RW,DSDUHFHVXEUD\DGD
+ +LV9 ( 7 +
9 7 *
( $ ' 9 *79 +6WRS
6WRS













6H OOHYµ D FDER OD FRWUDQVIHFFLµQ GH F«OXODV 6I FRQ HO SO£VPLGR
UHFRPELQDQWH WDO\FRPRVHKDGHVFULWRHQHODSDUWDGRGH0DWHULDOHV\
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DODSURWH¯QD(SOHJDGDHQSUHVHQFLDGH((SSDUDGLIHUHQFLDUODGH(
/D H[SUHVLµQ GH (S KD VLGR HYDOXDGD PHGLDQWH LQPXQRGHWHFFLµQ FRQ XQ
DQWLFXHUSRDQWL(GHFRQHMRDV¯FRPRFRQXQDQWLFXHUSRPRQRFORQDODQWL+LV
HQHOVREUHQDGDQWH\HQHOVHGLPHQWRGHODVF«OXODV7QLWUDVG¯DVGHLQIHFFLµQ
)LJXUD $ /D PD\RU SDUWH GH OD SURWH¯QD VH TXHGD HQ HO LQWHULRU FHOXODU










H[SUHVLµQHQHO VREUHQDGDQWHRH[WUDFHOXODU ( /DGHWHFFLµQ VHKD UHDOL]DGRFRQXQ





PHGLDQWH XQD FROXPQD GH 1L17$DJDURVD /D SURWH¯QD SXULILFDGD FRQ XQ
HOHYDGR JUDGR GH SXUH]D GHWHUPLQDGR PHGLDQWH 3$*(6'6 )LJXUD $
SUHVHQWDXQDPDVDPROHFXODUXQRVN'DVXSHULRUDODWHµULFDGHGXFLGDSDUWLU
VXVHFXHQFLDGHDPLQR£FLGRVORTXHVHGHEHDODVJOLFRVLODFLRQHVFRPRVHKD
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)LJXUD  3XULILFDFLµQ GH (S 3DQHO $ 7LQFLµQ FRQ D]XO GH &RRPDVVLH GH OD
SURWH¯QDSXULILFDGD3DQHO%LQPXQRGHWHFFLµQFRQDQWL+LVGHODSURWH¯QDSXULILFDGD,
PHGLRLQLFLDO1QRUHWHQLGR/ODYDGRVFRQWDPSµQFRQLPLGD]RO\P0(HOXFLµQ
FRQ WDPSµQ FRQ LPLGD]RO  P0 3DQHO & ,QPXQRGHWHFFLµQ FRQ XQ DQWLFXHUSR
SROLFORQDODQWL(GHFDEUDGHODSURWH¯QDSXULILFDGD\GLDOL]DGD

(O DQ£OLVLV GH DPLQR£FLGRV FRQ HVWD SURWH¯QD QR VH SXGR OOHYDU D FDER
GHELGR D VX EDMD FRQFHQWUDFLµQ  wJPO (Q FDPELR VH OOHYµ D FDER OD
GHWHUPLQDFLµQGHOH[WUHPRDPLQRWHUPLQDOGHODSURWH¯QDFRQHOILQGHFRQRFHUVL
VH KDE¯D SURFHVDGR FRUUHFWDPHQWH /D VHFXHQFLD GH ORV  SULPHURV
DPLQR£FLGRV REWHQLGD IXH (7+9++++++ TXH FRUUHVSRQGH D ORV  SULPHURV
DPLQR£FLGRVGH(TXHVHLQWURGXMHURQDQWHVGHODVHFXHQFLDGH+LV\DODV










, 1 / (




HVSHFWURVGHHPLVLµQGH IOXRUHVFHQFLDGH(S FRQHO ILQ GH FRPSUREDU VL DO
SOHJDUVH(HQSUHVHQFLDGH(VHSURGXFHXQFDPELRHQODFRQIRUPDFLµQGHOD
SURWH¯QDFRQUHVSHFWRD(
 (O HVSHFWUR GH GLFUR¯VPR FLUFXODU HQ HO XOWUDYLROHWD OHMDQR GH (S
SUHVHQWDXQP¯QLPRHQWRUQRDQPFRQXQDHOLSWLFLGDGPRODUSRUUHVLGXRGH
JUDGRyFPyGPROLQGLFDWLYRGHODH[LVWHQFLDGHXQSRUFHQWDMHUHODWLYDPHQWH









WDPSµQ 0RSV  P0 S+  1D&O  P0 D WHPSHUDWXUD DPELHQWH $ /D
FRQFHQWUDFLµQ GH SURWH¯QD HPSOHDGD HV GH PJPO \ SDVR µSWLFR GH  FP /RV
HVSHFWURV VRQ HO UHVXOWDGR GH  DFXPXODFLRQHV \ KDQ VLGR FRUUHJLGRV IUHQWH D ODV
FRQWULEXFLRQHV GHO WDPSµQ % /D FRQFHQWUDFLµQ GH SURWH¯QD HPSOHDGD IXH GH 
PJPO6HPXHVWUDQORVHVSHFWURVREWHQLGRVDOH[FLWDUFRQXQDORQJLWXGGHRQGDGH
QP ࿻࿻ \ OD FRQWULEXFLµQ GH ODV WLURVLQDV ࿻ ࿻ FDOFXODGD VHJ¼Q VH GHVFULEH HQ HO
DSDUWDGRGH0DWHULDOHV\0«WRGRV

Longitud de onda (nm)

























Longitud de onda (nm)
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
(Q HO HVSHFWUR GH HPLVLµQ GH IOXRUHVFHQFLD GH (S )LJXUD % OD





(S SUHVHQWDU¯D XQ SOHJDPLHQWR P£V FRPSDFWR DO H[LVWLU XQ SHTXH³R




















&RQ HO ILQ GH FRPSUREDU VL VH KDQ SURGXFLGR FDPELRV HQ HO HVWDGR GH
DJUHJDFLµQGHODSURWH¯QD(SVHKDQDSOLFDGRODVSURWH¯QDV(\(SHQ
JHOHV 3$*(6'6 HQ SUHVHQFLD R DXVHQFLD GHO DJHQWH UHGXFWRU ˟
PHUFDSWRHWDQRO )LJXUD  'H HVWD IRUPD VH REVHUYµ TXH OD SURWH¯QD (S
PLJUD HQ IRUPD GH PRQµPHUR HQ FRQGLFLRQHV GHVQDWXUDOL]DQWHV \ UHGXFWRUDV






( 7 ( 7
+«OLFH˞    
(VWUXFWXUD˟    
1RRUGHQDGD    
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PX\ VXSHULRU FRQ UHVSHFWR OD SURWH¯QD SOHJDGD HQ DXVHQFLD GH ( (VWH
UHVXOWDGRSXHGHGHEHUVHDTXHODSURWH¯QDHVW£PXFKRP£VGLOXLGDHQHOPHGLR
H[WUDFHOXODU GH ODV F«OXODVGH LQVHFWR GDGDVXEDMD VHFUHFLµQ \ SRU WDQWR ODV
























3DUD FRPSUREDU VL OD SUHVHQFLD GH ( GXUDQWH HO SOHJDPLHQWR GH OD
SURWH¯QD (S DIHFWD D VX FDSDFLGDG DQWLJ«QLFD VH KD UHDOL]DGR XQ
HQ]LPRLQPXQRHQVD\R XWLOL]DQGR VXHURV GH SDFLHQWHV LQIHFWDGRV SRU HO +&9
VXHURVDDV¯FRPRGHSDFLHQWHVQHJDWLYRVIUHQWHDOYLUXVVXHURV\
/RV UHVXOWDGRV REWHQLGRV )LJXUD  GHPXHVWUDQ TXH QR VH SURGXFHQ
DOWHUDFLRQHV LPSRUWDQWHV HQ OD FRQIRUPDFLµQ GH OD SURWH¯QD \D TXH (S
SUHVHQWD HO PLVPR SDWUµQ GH UHFRQRFLPLHQWR TXH ( SRU ORV DQWLFXHUSRV
SUHVHQWHV HQ ORV VXHURV SRVLWLYRV /D ¼QLFD GLIHUHQFLD REVHUYDGD HQWUH DPEDV



















SDFLHQWHV VDQRV VXHURV  \  SDUD OD GHWHFFLµQ GH ( \ (S (O HQVD\R VH
UHDOL]µ WDSL]DQGR ODV SODFDV FRQ  ˩J GH SURWH¯QDSRFLOOR \ FRQ ORV VXHURV GLOXLGRV
 6H HQVD\DURQ XQ WRWDO GH  VXHURV QHJDWLYRV \ WRGRV SURSRUFLRQDURQ OD
PLVPDDEVRUEDQFLDTXHORVVXHURV\(OYDORUGHOGH$KDVLGRDVLJQDGRD
OD DEVRUEDQFLD SURSRUFLRQDGD SRU ( FRQ HO VXHUR Q|  SRU VHU HO YDORU P£[LPR
REWHQLGRFRQHVWDSURWH¯QD6HPXHVWUDQORVYDORUHVPHGLRV\ODVGHVYLDFLRQHVHVW£QGDU
GH ORVGDWRVREWHQLGRVHQGRVH[SHULPHQWRV LQGHSHQGLHQWHV5HFXDGUR LQWHULRU(/,6$
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
7UDV KDEHU FRQILUPDGR TXH QR VH SURGXFHQ YDULDFLRQHV HVWUXFWXUDOHV
LPSRUWDQWHVHQODSURWH¯QD(SFRQUHVSHFWRD(VHSURFHGLµDFRPSUREDU
VL H[LVWHQ GLIHUHQFLDV HQ OD FDSDFLGDG GH OD SURWH¯QD SDUD LQWHUDFFLRQDU \
GHVHVWDELOL]DU YHV¯FXODV GH 3* D S+  'DGR HO EDMR UHQGLPLHQWR GH
SURGXFFLµQ GH HVWD SURWH¯QD \ OD EDMD FRQFHQWUDFLµQ HQ TXH VH GLVSRQH GH OD
PLVPDVHKDQUHDOL]DGRHQVD\RVGHDJUHJDFLµQPH]FODGHO¯SLGRV\OLEHUDFLµQ
GH FRQWHQLGRV DFXRVRV D XQD ¼QLFD FRQFHQWUDFLµQ GH SURWH¯QD REWHQLHQGR ODV
FLQ«WLFDVGHORVWUHVWLSRVGHHQVD\R




FDXVDGR SRU OD SUHVHQFLD GH XQD FDQWLGDG GH PRQµPHUR PX\ VXSHULRU FRQ
UHVSHFWRDODSURWH¯QD(
$ FRQWLQXDFLµQ VH UHDOL]µ HO HQVD\RGHPH]FOD GH O¯SLGRVHPSOHDQGR OD
PLVPDFRQFHQWUDFLµQGHSURWH¯QDTXHHQHOHQVD\RGHDJUHJDFLµQw0)LJXUD
% 6H REVHUYD TXH D HVWD FRQFHQWUDFLµQ OD SURWH¯QD (S HV FDSD] GH
LQGXFLUPH]FODGHO¯SLGRVHQYHV¯FXODVGH3*DS+£FLGR$XQTXHODFLQ«WLFDGHO
SURFHVRHVGLVWLQWD FRQ UHVSHFWRD( WUDV ORVVHJXQGRVVH OOHJDDXQ






SURSLHGDGHV GHVHVWDELOL]DQWHV GH YHV¯FXODV GH «VWD VDOYR D VX FDSDFLGDG GH
SURGXFLUDJUHJDFLµQGHYHV¯FXODV





0HGLXP %XIIHU D S+  7RGRV ODV PHGLGDV VH KDQ UHDOL]DGR D  |& GXUDQWH 
VHJXQGRV \ D XQD FRQFHQWUDFLµQ GH O¯SLGR GH  P0 VLJXLHQGR ORV SURWRFRORV
HVSHFLILFDGRVHQODVHFFLµQGH0DWHULDOHV\0«WRGRV
Tiempo (segundos)
























































proteína a 0.5 µM
Adición de 
triton




 /RV HVWXGLRV UHDOL]DGRV KDVWD HO PRPHQWR KDQ GHPRVWUDGR TXH ODV
JOLFRSURWH¯QDV GH OD HQYXHOWD GHO +&9 ( \ ( VRQ HVHQFLDOHV HQ OD XQLµQ \
HQWUDGD GHO YLUXV HQ ODV F«OXODV GLDQD ORV KHSDWRFLWRV KXPDQRV /RV IDFWRUHV
FHOXODUHV LPSOLFDGRV HQ OD LQWHUDFFLµQ FRQ HO YLUXV VRQ YDULRV (QWUH HOORV VH
HQFXHQWUDQ ORV UHFHSWRUHV FHOXODUHV &' \ 65%, SDUD ORV FXDOHV VH KD
GHPRVWUDGR XQD LQWHUDFFLµQ GLUHFWD FRQ OD SURWH¯QD ( 3LOHUL HW DO 
6FDUVHOOLHWDO0£VUHFLHQWHPHQWHVHKDGHVFULWRTXH WUDV ODXQLµQGHO
YLUXVDORVUHFHSWRUHVDQWHULRUHVVHSURGXFLU¯DXQDPLJUDFLµQGHOFRPSOHMRYLUXV
UHFHSWRUHV D ODV XQLRQHV HVWUHFKDV GRQGH LQWHUYHQGU¯DQ ORV FRUHFHSWRUHV
&ODXGLQD (YDQV HW DO  \ 2FOXGLQD %HQHGLFWR HW DO  /LX HW DO
 3ORVV HW DO  8QD YH] XQLGR HO YLUXV VH SURGXFH VX LQWHUQDFLµQ
PHGLDQWHHQGRFLWRVLVPHGLDGDSRUFODWULQD%ODQFKDUGHWDOWUDVORFXDO
VHSURGXFHODIXVLµQHQWUHODVPHPEUDQDVYLUDO\HQGRVRPDOJUDFLDVDOS+£FLGR
GHO HQGRVRPD TXH SURGXFH XQ FDPELR FRQIRUPDFLRQDO HQ ODV SURWH¯QDV GH OD
HQYXHOWD+VXHWDO7VFKHUQHHWDO
 7HQLHQGRHQFXHQWDHVWDLQIRUPDFLµQVHKDQOOHYDGRDFDERXQDVHULHGH
HQVD\RV FRQHO HFWRGRPLQLR GH OD JOLFRSURWH¯QD( FRQHO ILQ GH FRPSOHWDU VX
FDUDFWHUL]DFLµQ IXQFLRQDODGHP£VGHREWHQHUP£V LQIRUPDFLµQDFHUFDGHOSDSHO
GHHVWDSURWH¯QDHQODVSULPHUDVHWDSDVGHODLQIHFFLµQ3DUDHOORVHKDQOOHYDGR
D FDER HVWXGLRV GH XQLµQ D UHFHSWRUHV FHOXODUHV GH LQKLELFLµQ GH ODV UXWDV GH









GH XQLµQ D &' HPSOHDQGR F«OXODV &+2 WUDQVIHFWDGDV FRQ &' KXPDQR
|R E S U L T A D O S  I V 
FRPSOHWR \ HQVD\RV GH FRORFDOL]DFLµQ HPSOHDQGR PLFURVFRS¯D FRQIRFDO GH







XQDSURWH¯QDGH IXVLµQTXH FRPSUHQGH ORVDPLQR£FLGRVTXH IRUPDQHO /(/GH
&'KXPDQR UHVLGXRV IXVLRQDGRFRQ ODSURWH¯QD*67 *OXWDWLRQ6
7UDQVIHUDVD HQ (FROL %/ WDO \ FRPR VH GHVFULEH HQ  HO DSDUWDGR
FRUUHVSRQGLHQWHGH0DWHULDOHV\0«WRGRV8QDYH]REWHQLGD ODSURWH¯QD&'
*67VHSURFHGLµDFRPSUREDUODFDSDFLGDGGHXQLµQGH(DOUHFHSWRUFHOXODU
PHGLDQWH HQ]LPRLQPXQRHQVD\R /RV UHVXOWDGRV REWHQLGRV HQ OD )LJXUD 
PXHVWUDQ TXH OD SURWH¯QD ( HV FDSD] GH XQLUVH DO /(/ GH &'*67 GH
PDQHUDGHSHQGLHQWHGHODFRQFHQWUDFLµQORFXDOSRQHGHPDQLILHVWRODDGHFXDGD
FRQIRUPDFLµQ GH OD SURWH¯QD ( SURGXFLGD HQ EDFXORYLUXV R OR TXH HV OR
PLVPRTXH ODSURWH¯QDSUHVHQWDXQDFRQIRUPDFLµQVLPLODUD ODTXHSUHVHQWDU¯D
HQODSDUW¯FXODYLUDO
$O UHDOL]DU HVWH PLVPR HQVD\R FRQ OD SURWH¯QD (&6 GHVFULWD HQ HO
DSDUWDGR GH 5HVXOWDGRV  VH FRPSUREµ TXH SUHVHQWDED XQ  P£V GH





6HHYDOXµ WDPEL«Q ODFDSDFLGDGGHXQLµQGH ODSURWH¯QD(S GHVFULWD
HQ HO DSDUWDGR  GH 5HVXOWDGRV D &'*67 /RV UHVXOWDGRV REWHQLGRV
)LJXUD % SRQHQ GHPDQLILHVWR TXH VX FDSDFLGDGGHXQLµQ D&'HVPX\
VLPLODU D ( 3RU WDQWR ODV SHTXH³DV YDULDFLRQHV REVHUYDGDV HQ OD
FRQIRUPDFLµQGH(SHQUHODFLµQFRQ(WDPSRFRDIHFWDQDODFDSDFLGDGGH
ODSURWH¯QDGHXQLUVHDOUHFHSWRUFHOXODU&'
                                               R E S U L T A D O S  I V |
)LJXUD(/,6$GHXQLµQD&'*67GH$(\(&6\GH%(\(S(O
HQVD\R VH UHDOL]µ WDSL]DQGR ODV SODFDV FRQ  ˩J GH&'*67SRFLOOR \ D³DGLHQGR
SURWH¯QD ( D GLIHUHQWHV FRQFHQWUDFLRQHV &RPR FRQWURO QHJDWLYR VH D³DGLµ WDPSµQ








HQ ODSURWH¯QD(SRGU¯DQHVWDUEORTXHDGRVSRU OD UHJLµQ+95 UHVLGXRV
 GH OD SURWH¯QD %DQNZLW] HW DO   3DUD FRPSUREDU HVWD KLSµWHVLV \
GDGR TXH VH GLVSRQH GH XQ PXWDQWH TXH FDUHFH GH HVWD UHJLµQ ( TXH
FRPSUHQGH ORV DPLQR£FLGRV  D  GH ( \ TXH IXH GHVFULWR HQ XQD WHVLV
DQWHULRUGHOJUXSR5RGU¯JXH]07HVLV'RFWRUDOVHSURFHGLµDUHDOL]DUHO
(/,6$GHXQLµQD&'*67FRQHVWHPXWDQWH&RPRDGHP£VQRVHGLVSRQHGH
XQ FRQWURO QHJDWLYR DGHFXDGR SDUD FRPSUREDU OD HVSHFLILFLGDG GHO HQVD\R VH
OOHYµDFDERHOGLVH³RGHXQPXWDQWHGH(TXHFDUHFHGH ORV UHVLGXRVD
 GH OD SURWH¯QD (ෙ (O VLWLR GH XQLµQ D &' HQ ( QR KD VLGR
GHWHUPLQDGRLQHTX¯YRFDPHQWHSHURPXFKRVHVWXGLRVDSXQWDQDTXHDOJXQRVGH
ORVUHVLGXRVFRPSUHQGLGRVHQHVWDUHJLµQVRQLPSRUWDQWHVSDUDODXQLµQD&'
'UXPPHU HW DO  2ZVLDQND HW DO  5RFFDVHFFD HW DO 
5RWKZDQJOHWDO5\FKORZVNDHWDO'LFKRPXWDQWHKDVLGRFORQDGR
H[SUHVDGR \ SXULILFDGR GH OD PLVPD PDQHUD TXH ORV PXWDQWHV GH GHOHFLµQ
VLPSOHV GH ORV S«SWLGRV GH IXVLµQ GH ( UHFRJLGRV HQ HO DSDUWDGR  GH
[Proteína] (g/ml)

































|R E S U L T A D O S  I V 
5HVXOWDGRV\SUHVHQWDFDUDFWHU¯VWLFDVHVWUXFWXUDOHVPX\VLPLODUHVDOHFWRGRPLQLR
FRPSOHWRGH(GDWRVQRPRVWUDGRV
/RV UHVXOWDGRV REWHQLGRV HQ HO (/,6$ GH XQLµQ D &' )LJXUD 
PXHVWUDQ TXH HIHFWLYDPHQWH OD SURWH¯QD( SUHVHQWD XQD FDSDFLGDGPD\RU
SDUD LQWHUDFFLRQDU FRQ &' XQ  P£V TXH ( OR TXH FRQILUPD OD
KLSµWHVLV GHO EORTXHR GHO VLWLR GH XQLµQ D &' SRU OD UHJLµQ +95 3RU RWUR
ODGR HO FRQWURO UHDOL]DGR FRQ HO PXWDQWH (ෙ UHYHOD TXH HVWD SURWH¯QD VµOR















)LJXUD  (/,6$ GH XQLµQ GH (  \ (ෙ D &'*67 (O HQVD\R VH UHDOL]µ
WDSL]DQGR ODV SODFDV FRQ  ˩J GH &'*67SRFLOOR \ D³DGLHQGR SURWH¯QD ( D
GLIHUHQWHVFRQFHQWUDFLRQHV&RPRFRQWUROSRVLWLYRVHKDXVDGR((OUHYHODGRVHKD
UHDOL]DGR VLJXLHQGR HO SURWRFROR HVSHFLILFDGR HQ HO DSDUWDGR  GH 0DWHULDOHV \






 &RQ HO REMHWLYR GH FRPSUREDU VL OD SURWH¯QD( HV FDSD] GH XQLUVH D
&' FRPSOHWR HQ XQ FRQWH[WR FHOXODU VH KD SURFHGLGR D WUDQVIHFWDU F«OXODV
&+2FRQHOUHFHSWRU&'KXPDQRFRPSOHWR3DUDHOORVHJHQHUDURQSDUW¯FXODV
[Proteína] (g/ml)
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YLUDOHV WUDQVIHFWDQGR ODV F«OXODV +(. 7 FRQ ORV SO£VPLGRV S/1&;&'
S0/9969*\S0/9*DJ3RO YHU DSDUWDGRGH0DWHULDOHV \0«WRGRV \





FRQ$OH[D IO¼RU (O QLYHO GH WUDQVIHFFLµQ REWHQLGR IXH GHO  VL ELHQ ODV
F«OXODV &+2 VLQ WUDQVIHFWDU H[SUHVDQ DOJR GH &' HQ VX PHPEUDQD R HO
DQWLFXHUSRHPSOHDGRSUHVHQWDXQDXQLµQLQHVSHF¯ILFDDHVWDVF«OXODV

)LJXUD0HGLGDGH OD WUDQVIHFFLµQGH&'HQF«OXODV&+2SRU)$&6 $&«OXODV





SURWH¯QDV ( \ (&6 /DV F«OXODV &+2 WUDQVIHFWDGDV FRQ HO UHFHSWRU VH
LQFXEDURQFRQGLFKDVSURWH¯QDVGXUDQWHKRUDD|&SDUDLPSHGLUODLQWHUQDFLµQ
GHODVSURWH¯QDV/DSUHVHQFLDGHODSURWH¯QD(XQLGDDODVXSHUILFLHFHOXODUVH
GHWHFWµ FRQ XQ DQWLFXHUSR SROLFORQDO DQWL( GH FRQHMR \ XQ DQWLFXHUSR
VHFXQGDULRPDUFDGR FRQ $OH[D IO¼RU  $GHP£V FRQ HO ILQ GH FRPSUREDU OD





























|R E S U L T A D O S  I V 
F«OXODVDQWHVGHD³DGLU ODVSURWH¯QDV(\(&6&RPRFRQWUROQHJDWLYRVH
XVDURQF«OXODV&+2VLQWUDQVIHFWDU
 (Q OD )LJXUD  VHPXHVWUDQ ORV KLVWRJUDPDV REWHQLGRV HQ ODVPHGLGDV
SRU )$&6 6H REVHUYD TXH DPEDV SURWH¯QDV VH XQHQ D ODV F«OXODV &+2 VLQ
WUDQVIHFWDU VLHQGR PD\RU OD XQLµQ D ODV F«OXODV WUDQVIHFWDGDV 0HGLDQWH OD
SUHLQFXEDFLµQ GH ODV F«OXODV FRQ HO DQWLFXHUSR -6 TXH EORTXHD HO VLWLR GH
XQLµQ DO UHFHSWRU VH REVHUYD TXH HO QLYHO GH XQLµQ GH OD SURWH¯QD SHUPDQHFH
LJXDOHQF«OXODV&+2VLQ WUDQVIHFWDUPLHQWUDVTXHHQ ODVF«OXODV WUDQVIHFWDGDV
FRQ HO UHFHSWRU HO QLYHO GH XQLµQ GH ODV SURWH¯QDV UHFRPELQDQWHV GLVPLQX\H
SU£FWLFDPHQWHDO QLYHO REWHQLGRHQ ODV F«OXODVQR WUDQVIHFWDGDV(VWH UHVXOWDGR
GHPXHVWUD TXH OD LQWHUDFFLµQ (&' HV HVSHF¯ILFD \D TXH OD XQLµQ GHO
DQWLFXHUSREORTXHDQWH-6DOUHFHSWRULPSLGHODXQLµQGHODVSURWH¯QDVD&'

)LJXUD  )$&6GH XQLµQ GH( $ \(&6 % D&' WUDQVIHFWDGR HQ F«OXODV
&+2 /DV F«OXODV IXHURQ LQFXEDGDV GXUDQWH  KRUD D  |& FRQ ODV SURWH¯QDV
UHFRPELQDQWHV ( \ (&6 D  wJPO /DV SURWH¯QDV IXHURQ GHWHFWDGDV FRQ XQ
DQWLFXHUSRSROLFORQDODQWL(GHFRQHMR\XQDQWLFXHUSRVHFXQGDULRFRQMXJDGRFRQ$OH[D




F«OXODV &+2 VLQ WUDQVIHFWDU SUHLQFXEDGDV FRQ -6      \ D F«OXODV &+2
WUDQVIHFWDGDV SUHLQFXEDGDV FRQ -6      6HPXHVWUDQ ORV GDWRV REWHQLGRV HQ XQ
H[SHULPHQWRUHSUHVHQWDWLYRGHWUHVH[SHULPHQWRVLQGHSHQGLHQWHV

/RVGDWRVQ¼PHULFRVGH ORVYDORUHVGH ,QWHQVLGDGGH IOXRUHVFHQFLDHQHO






















                                               R E S U L T A D O S  I V |
VHQVLEOHDODGLVWULEXFLµQGHODFROD&RQUHVSHFWRDODVF«OXODVVLQWUDQVIHFWDUVH
REVHUYDXQDXPHQWRGHOFRQ(\XQFRQ(&6HQHOP£[LPRGH
IOXRUHVFHQFLD DO LQFXEDU OD SURWH¯QD FRQ F«OXODV WUDQVIHFWDGDV FRQ &' (VWH
DXPHQWRHVVµORGHXQUHVSHFWLYDPHQWHDOSUHLQFXEDUODVF«OXODV&+2
&' FRQ HO DQWLFXHUSR -6 QR REVHUY£QGRVH GLVPLQXFLµQ HQ HO YDORU GHO
P£[LPRGHIOXRUHVFHQFLDFRQF«OXODV&+23RUWDQWRODFDSDFLGDGGHXQLµQGH














FDGD KLVWRJUDPD GH OD )LJXUD  6HPXHVWUDQ ORV YDORUHVPHGLRV REWHQLGRV HQ WUHV
H[SHULPHQWRVLQGHSHQGLHQWHV\VXVGHVYLDFLRQHVHVW£QGDU

(VWXGLRV GH FRORFDOL]DFLµQ FRQ ORV UHFHSWRUHV FHOXODUHV&'65%, \
&ODXGLQD

 &RQ HO REMHWLYR GH REVHUYDU OD FRORFDOL]DFLµQ GH OD SURWH¯QD ( FRQ
DOJXQRV GH VXV UHFHSWRUHV FHOXODUHV VH OOHYDURQ D FDER HQVD\RV GH





PLFURVFRS¯D FRQIRFDO (Q HO FDVR GH ORV UHFHSWRUHV &' \ 65%, VH REVHUYD
FRORFDOL]DFLµQ FRQ OD SURWH¯QD( WDQWR HQ ODPHPEUDQD FRPRHQ HO LQWHULRU







|R E S U L T A D O S  I V 
FHOXODU VLHQGR PD\RU OD FRORFDOL]DFLµQ REVHUYDGD FRQ 65%, (Q FDPELR FRQ
&ODXGLQD QR VH REVHUYD FRORFDOL]DFLµQ (VWRV UHVXOWDGRV LQGLFDQ OD H[LVWHQFLD
GH XQD LQWHUDFFLµQ GLUHFWD GH ( FRQ &' \ 65%, PLHQWUDV TXH SRGU¯D VHU
LQGLUHFWD FRQ &ODXGLQD (Q HVWH VHQWLGR HO PHFDQLVPR P£V DFHSWDGR
DFWXDOPHQWHSDUDODXQLµQGHOYLUXVDODVF«OXODVKRVSHGDGRUDVFRQVLVWHHQTXH
WUDVODLQWHUDFFLµQGH(FRQ&'HOFRPSOHMRPLJUDU¯DDODVXQLRQHVHVWUHFKDV
GRQGH LQWHUDFFLRQDU¯D FRQ &ODXGLQD 'H KHFKR H[LVWHQ GLYHUVRV HVWXGLRV TXH





FRQMXJDGRFRQ$OH[D)OXRU URMR(O UHFHSWRUFHOXODU IXHGHWHFWDGRHPSOHDQGRXQ
DQWLFXHUSRSROLFORQDODQWL&'GHFRQHMR6DQWD&UX]%LRWHFKQRORJ\\XQDQWLFXHUSR
VHFXQGDULR FRQMXJDGR FRQ ),7& YHUGH /RV Q¼FOHRV FHOXODUHV IXHURQ WH³LGRV FRQ
+RHFKVWD]XO%DUUDGHHVFDODwP
CD81 SolapamientoE2661






GHWHFWDGR FRQ XQ DQWLFXHUSR SROLFORQDO DQWL65%, GH FRQHMR $FULV \ XQ DQWLFXHUSR









+XK PHGLDQWH PLFURFRS¯D FRQIRFDO /DV GURJDV HPSOHDGDV YDQ GLULJLGDV D
GLIHUHQWHV Y¯DV GH HQWUDGD WDOHV FRPR OD HQGRFLWRVLV PHGLDGD SRU YHV¯FXODV
UHYHVWLGDV GH FODWULQD FORUSURPD]LQD OD HQGRFLWRVLV PHGLDGD SRU UHFHSWRU
[LGRGHIHQLODUVLQDR3$2\ODIDJRFLWRVLV\PDFURSLQRFLWRVLVFLWRFDODVLQD'
&\W'7DPEL«QVHXVµ˟PHWLOFLFORGH[WULQD˟P&'TXHH[WUDHHOFROHVWHUROGH
ODV PHPEUDQDV FHOXODUHV \ HOLPLQD ODV UHJLRQHV ULFDV HQ FROHVWHURO FRPR ORV
|R E S U L T A D O S  I V 
7(0VUHJLRQHVULFDVHQWHWUDVSDQLQDVGRQGHVHHQFRQWUDU¯DHOUHFHSWRUFHOXODU
&' 3RU ¼OWLPR VH HPSOHµ XQ FRPSXHVWR TXH LQKLEH OD DFLGLILFDFLµQ













D|& H[FHSWRFRQHO1+&OTXHVHSUHLQFXEDGXUDQWHK WUDV ORFXDOVH
D³DGLµ ODSURWH¯QD(\HQSUHVHQFLDGH ODGURJDVH LQFXEµFRQ ODVF«OXODV
GXUDQWHKD|&
(QSULPHUOXJDUVHOOHYµDFDERODLQKLELFLµQGHODY¯DGHHQWUDGDPHGLDQWH
HQGRFLWRVLVPHGLDGD SRU FODWULQD 3DUD HOOR VH SUHLQFXEDURQ ODV F«OXODV FRQ HO
LQKLELGRU TX¯PLFR FORUSURPD]LQD &RPR FRQWURO QHJDWLYR VH XVDURQ F«OXODV VLQ
                                               R E S U L T A D O S  I V |
GURJD\FRPRFRQWUROSRVLWLYRVHHPSOHµODWUDQVIHUULQD\DTXHHVXQDSURWH¯QD
TXHWUDVODXQLµQDVXUHFHSWRUHVHQGRFLWDGDSRUHVWDY¯D'DXWU\9DUVDWHWDO
 .ODXVQHU HW DO  (Q OD )LJXUD  VH PXHVWUDQ ODV LP£JHQHV

























GLVROYHQWH GH OD GURJD 3DVDGR HVWH WLHPSR VH D³DGH OD SURWH¯QD ( D  wJPO
GXUDQWHKD|&\WUDQVIHUULQDFRQMXJDGDFRQ),7&YHUGHDwJPOPLQD
|& /D SURWH¯QD ( IXH GHWHFWDGD FRQ XQ DQWLFXHUSR PRQRFORQDO DQWL( $XVWUDO






DO UHFHSWRU GH WUDQVIHUULQD /DV LP£JHQHV REWHQLGDV HQ PLFURVFRS¯D FRQIRFDO











)LJXUD ,QKLELFLµQGH ODHQGRFLWRVLVGH(PHGLDGDSRU UHFHSWRUHQF«OXODV+XK









 $ FRQWLQXDFLµQ VH HPSOHµ OD GURJD FLWRFDODVLQD ' &\W' FRQ HO ILQ GH
LQKLELU ORVPHFDQLVPRVGHHQGRFLWRVLVPHGLDGRVSRUILODPHQWRVGHDFWLQDFRPR
VRQ ODPDFURSLQRFLWRVLV \ OD IDJRFLWRVLV(QHVWH FDVR VHHPSOHµ FRPRFRQWURO
SRVLWLYRODIDORLGLQD\DTXHHVXQPDUFDGRUGHILODPHQWRVGHDFWLQD(QOD)LJXUD
SXHGHDSUHFLDUVHHOHIHFWRGHOD&\W'HQODHQWUDGDGH(REVHUY£QGRVH
TXH ODSURWH¯QDHVHQGRFLWDGDHQSUHVHQFLDGH ODGURJD ORTXH LQGLFDTXHHVWD
Y¯DGHHQWUDGDQRMXHJDXQSDSHOLPSRUWDQWHHQODHQGRFLWRVLVGH(
 







)LJXUD  ,QKLELFLµQ GH OD HQGRFLWRVLV GH ( PHGLDGD SRU ILODPHQWRV GH DFWLQD HQ
F«OXODV+XKPHGLDQWHVXWUDWDPLHQWRFRQ&\W'/DVF«OXODV+XKIXHURQSUHLQFXEDGDV
FRQ &\W' D XQD FRQFHQWUDFLµQ ILQDO GH  w0 GXUDQWH  PLQ D  |& 6H UHDOL]D
SDUDOHODPHQWHXQFRQWUROVLQODGURJDSUHLQFXEDQGRODVF«OXODVFRQ'062\DTXHHVHO






(VWRV GDWRV LQGLFDQ TXH ( XQD YH] TXH LQWHUDFFLRQD FRQ VXV
UHFHSWRUHV FHOXODUHV VH LQWHUQD SULQFLSDOPHQWH PHGLDQWH XQD HQGRFLWRVLV
PHGLDGDSRUUHFHSWRUHQYHV¯FXODVUHYHVWLGDVGHFODWULQD

6H KD GHVFULWR TXH HO UHFHSWRU &' VH ORFDOL]D HQ UHJLRQHV GH OD
PHPEUDQD ULFDV HQ FROHVWHURO \ JOLFRHVILQJRO¯SLGRV ORV OODPDGRV 7(0V 6H
HPSOHµ OD GURJD ˟PHWLOFLFORGH[WULQD ˟P&' TXH HV FDSD] GH H[WUDHU HO
FROHVWHUROGHODVPHPEUDQDVFHOXODUHVHOLPLQDQGRDV¯ODVUHJLRQHV7(0(QHVWH
FDVRHOFRQWUROSRVLWLYRXVDGRKDVLGRODVXEXQLGDG%GHODWR[LQDGHOFµOHUDTXH
VH XQH D O¯SLGRV ORFDOL]DGRV HQ ODV EDOVDV OLS¯GLFDV R UDIWV WDPEL«Q ULFDV HQ
FROHVWHURO
/RVUHVXOWDGRVREWHQLGRVVHPXHVWUDQHQOD)LJXUD6HREVHUYDTXHHQ
SUHVHQFLD GH OD GURJD OD SURWH¯QD ( SUHVHQWD XQD ORFDOL]DFLµQ VXEFHOXODU
|R E S U L T A D O S  I V 













PHGLDQWH VX WUDWDPLHQWR FRQ ˟PHWLOFLFORGH[WULQD ˟P&' HQ OD LQWHUQDFLµQ GH(
/DVF«OXODV+XKIXHURQSUHLQFXEDGDVFRQ˟P&'DXQDFRQFHQWUDFLµQILQDOGHP0
GXUDQWHPLQD|&6HUHDOL]DSDUDOHODPHQWHXQFRQWUROVLQODGURJDSUHLQFXEDQGR
ODV F«OXODV FRQ 3%6 \D TXH HV HO GLVROYHQWH GH OD ˟P&' 3DVDGR HVWH WLHPSR VH
D³DGHODSURWH¯QD(DwJPOGXUDQWHKD|&\ODVXEXQLGDG%GHODWR[LQDGHO
FµOHUD FRQMXJDGD FRQ ),7& YHUGH D  wJPO  PLQ D  |& /D SURWH¯QD ( IXH
GHWHFWDGDFRQXQDQWLFXHUSRPRQRFORQDODQWL( $XVWUDO%LRORJLFDOV\FRQDQWLFXHUSR
VHFXQGDULR PDUFDGR FRQ $OH[D )OXRU  URMR /RV Q¼FOHRV IXHURQ WH³LGRV FRQ
+RHFKVW%DUUDVGHHVFDODwP

3RU¼OWLPRVHHVWXGLµHOHIHFWRGH OD LQKLELFLµQGH ODDFLGLILFDFLµQGH ORV
HQGRVRPDV PHGLDQWH HO HPSOHR GH 1+&O 8QD YH] XQLGD \ HQGRFLWDGD OD
SURWH¯QD(HVWUDQVSRUWDGDKDFLDORVHQGRVRPDVGHODF«OXODGRQGHJUDFLDV
DO S+ £FLGR TXH H[LVWH HQ VX LQWHULRU VXIULU¯D XQ FDPELR FRQIRUPDFLRQDO TXH
SHUPLWLU¯DODIXVLµQHQHOFDVRGHOYLUXVFRPSOHWRHQWUHODVPHPEUDQDVFHOXODUHV
\YLUDOHV(OHIHFWRGHHVWDGURJDVHPXHVWUDHQ OD)LJXUD6HKDQPDUFDGR
ORV HQGRVRPDV FRQ (($ ಯ(DUO\ (QGRVRPH$QWLJHQ ರ TXH HV XQD SURWH¯QD
                                               R E S U L T A D O S  I V |
DVRFLDGD D ORV HQGRVRPDV WHPSUDQRV SDUD YHU YDULDFLRQHV HQ VX ORFDOL]DFLµQ
VXEFHOXODU FRQ( HQDXVHQFLD \ HQSUHVHQFLDGH OD GURJD6HREVHUYD HQ
HIHFWR XQ FDPELR HQ HO PDUFDMH GH OD SURWH¯QD HQ SUHVHQFLD GH OD GURJD
GHVDSDUHFLHQGRODFRORFDOL]DFLµQREVHUYDGDFRQORVHQGRVRPDVHQDXVHQFLDGH
ODGURJD3DUHFHTXHHODXPHQWRGHOS+HQHOLQWHULRUGHORVHQGRVRPDVGHELGR
DO WUDWDPLHQWR GH ODV F«OXODV FRQ FORUXUR DPµQLFR HVWDU¯D LPSLGLHQGR OD IXVLµQ
HQWUH ODV PHPEUDQDV GHO HQGRVRPD \ ODV PHPEUDQDV GH ODV YHV¯FXODV TXH
FRQWLHQHQ ( 3RU WDQWR HO S+ £FLGR GH ORV FRPSDUWLPHQWRV LQWUDFHOXODUHV













VX WUDWDPLHQWR FRQ 1+&O /DV F«OXODV +XK IXHURQ SUHLQFXEDGDV FRQ 1+&O D XQD
FRQFHQWUDFLµQILQDOGHP0GXUDQWHKD|&6HUHDOL]DSDUDOHODPHQWHXQFRQWURO
VLQ OD GURJD SUHLQFXEDQGR ODV F«OXODV FRQ 3%6 \D TXH HV HO GLVROYHQWH GHO 1+&O
3DVDGR HVWH WLHPSR VH D³DGH OD SURWH¯QD ( D  wJPO GXUDQWH K D  |& /RV
HQGRVRPDVIXHURQPDUFDGRVHPSOHDQGRXQDQWLFXHUSRGHFRQHMRDQWL(($$EFDP\
XQ DQWLFXHUSR VHFXQGDULR PDUFDGR FRQ ),7& /D SURWH¯QD ( IXH GHWHFWDGD FRQ XQ









 /DV +&9SS FRQVWLWX\HQ XQD KHUUDPLHQWD PX\ ¼WLO SDUD HO HVWXGLR GH OD
XQLµQ\HQWUDGDGHOYLUXVHQODF«OXOD\DTXHSHUPLWHQGHWHUPLQDUODLQIHFWLYLGDG
PHGLDGD SRU ODV JOLFRSURWH¯QDV ( \ ( GHO +&9 \ PLPHWL]DQ ODV SULPHUDV
HWDSDVGHODLQIHFFLµQSRUHOYLUXV%DUWRVFKHWDOD
 &RQHO ILQGHFRPSUREDU WDQWRVL ODSURWH¯QD( UHFRPELQDQWHFRPRHO








GH F«OXODV+(.7 WDO \ FRPR VH LQGLFD HQHO DSDUWDGR FRUUHVSRQGLHQWH GH
0DWHULDOHV\0«WRGRV6HJHQHUDURQGRVWLSRVGH+&9SSODVSULPHUDVOODPDGDV
++&9SS+FRQWLHQHQODVJOLFRSURWH¯QDV(\(FRQXQDVHFXHQFLDTXH
FRUUHVSRQGH DO JHQRWLSR D O¯QHD + TXH SUHVHQWD XQD HOHYDGD LQIHFWLYLGDG
/DV VHJXQGDV \ OODPDGDV VLQ HQYROWXUD +&9SS VLQ HQYROWXUD FDUHFHQ GH ODV
JOLFRSURWH¯QDV GH OD HQYROWXUD ( \ ( \ VLUYHQ FRPR FRQWURO QHJDWLYR GH
LQIHFFLµQ 8QD YH] REWHQLGDV ODV+&9SS VH SURFHGLµ D LQIHFWDU F«OXODV +XK
PLGL«QGRVH OD LQIHFWLYLGDG FRPR 5/8V 8QLGDGHV 5HODWLYDV GH /XPLQLVFHQFLD
PHGLDQWHHOJHQ UHSRUWHURGH OD OXFLIHUDVDSUHVHQWHHQ ODV+&9SS/DVF«OXODV
+XK IXHURQ LQFXEDGDV FRQ OD SURWH¯QD ( D GLIHUHQWHV FRQFHQWUDFLRQHV
GXUDQWH  KRUD D  |& DQWHV GH OD LQIHFFLµQ FRQ ODV +&9SS /RV UHVXOWDGRV
REWHQLGRVVHPXHVWUDQHQOD)LJXUD
(VWH HQVD\R IXH UHSHWLGR HQ YDULDV RFDVLRQHV REWHQL«QGRVH HO PLVPR
UHVXOWDGR ( QR HV FDSD] GH EORTXHDU OD LQIHFFLµQ GH ODV +&9SS+ 6H
UHDOL]µ HVWHPLVPR HQVD\R FRQ OD SURWH¯QD (&6 REWHQL«QGRVH GH QXHYR XQ

















)LJXUD  (QVD\R GH EORTXHR GH OD LQIHFFLµQ GH+&9SS HQ F«OXODV+XKSRU( \
(&6/DVF«OXODV+XKVHPEUDGDVHQXQSODFDGHSRFLOORVVRQSUHLQFXEDGDVFRQ
OD SURWH¯QD ( (&6 R FRQ HO DQWLFXHUSR -6 FRQWURO SRVLWLYR D ODV
FRQFHQWUDFLRQHVLQGLFDGDVGXUDQWHKD|&WUDVORFXDOVHD³DGHHOPLVPRYROXPHQ
GH+&9SS \VH LQIHFWDQ ODF«OXODVVLJXLHQGRHOSURWRFRORHVSHFLILFDGRHQHODSDUWDGR
FRUUHVSRQGLHQWHGH0DWHULDOHV\0«WRGRV(OYDORUGHOGHLQIHFWLYLGDGFRUUHVSRQGH
DODVH³DOREWHQLGDDOLQIHFWDUODVF«OXODVGLUHFWDPHQWHFRQ+&9SS+&RPRFRQWUROHV





+ SRU OD SURWH¯QD (S FRQ HO ILQ GH FRPSUREDU VL OD SHTXH³D DOWHUDFLµQ
REVHUYDGDHQ ODFRQIRUPDFLµQGH(HVVXILFLHQWHSDUDEORTXHDU OD LQIHFFLµQ
GHODVSDUW¯FXODV6HREWXYRTXHHVWDSURWH¯QDDOLJXDOTXH(QRHUDFDSD]
GHEORTXHDUODLQIHFFLµQSRUODV+&9SSHQF«OXODV+XKGDWRVQRPRVWUDGRV
$WHQGLHQGR D HVWRV UHVXOWDGRV VH SURFHGLµ D FRPSUREDU HQWRQFHV OD
VHFXHQFLD GH OD SURWH¯QD ( HPSOHDGD HQ HVWRV HQVD\RV YLHQGR TXH
FRUUHVSRQGHDOJHQRWLSRDSHURGHODO¯QHD37(QFDPELRODVHFXHQFLDGHODV
JOLFRSURWH¯QDVGH OD VXSHUILFLHGH ODVSVHXGRSDUW¯FXODVHPSOHDGDVFRUUHVSRQGH
DO JHQRWLSR D O¯QHD + OR TXH SRGU¯D H[SOLFDU TXH OD VHFXHQFLD GHO
[Proteína] (g/ml)
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HFWRGRPLQLRGH(37QR IXHUDFDSD]GH LQKLELU OD LQIHFWLYLGDGGH+&9SS+
6HOOHYµDFDERHODOLQHDPLHQWRGHODVHFXHQFLDGHDPLQR£FLGRVGH(FRPSOHWD

















37 D SDUWLU GHO SO£VPLGR S$F*3$(( (O SULPHU SO£VPLGR FRQWLHQH OD
VHFXHQFLD GH ODV WUHV SURWH¯QDV HVWUXFWXUDOHV GHO +&9 O¯QHD + GHVGH HO
H77 384 ETHVTGGNAGRTTAGLVGLLTPGAKQNIQLINTNGSWHINSTALNCNESLNTGWLAGLFY 443
PT 384 ETHVTGGTAAQTTAGLVSLLSPGAKQDIQLINTNGSWHINSTALNCNDSLYTGWLAGLFY 443
*******.*.:******.**:*****:********************:** *********
H77 444 QHKFNSSGCPERLTSCRRLTDFAQGWGPISYANGSGLDERPYCWHYPPRPCGIVPAKSVC 503
PT 444 HHKFNSSGCPERFASCRPLTDFAQGWGPISHANGSGPDQRPYCWHYPPKPCGIVPAKSVC 503
:***********::*** ************:***** *:*********:***********
H77 504 GPVYCFTPSPVVVGTTDRSGAPTYSWGANDTDVFVLNNTRPPLGNWFGCTWMNSTGFTKV 563
PT 504 GPVYCFTPSPVVVGTTDRSGAPTYSWGANDTDVFVLNNTRPPLGNWFGCTWMNSTGFTKV 563
************************************************************
H77 564 CGAPPCVIGGVGNNTLLCPTDCFRKHPEATYSRCGSGPWITPRCMVDYPYRLWHYPCTIN 623
PT 564 CGAPPCVIGGVGNNTLHCPTDCFRKHPEATYSRCGSGPWITPRCLVNYPYRLWHYPCTIN 623
**************** ***************************:*:*************
H77 624 YTIFKVRMYVGGVEHRLEAACNWTRGERCDLEDRDRSELSPLLLSTTQWQVLPCSFTTLP 683
PT 624 YTIFKVRMYVGGVEHRLEAACNWTRGERCNLEDRDRSELSPLLLSTTQWQVLPCSFTTLP 683
*****************************:******************************
H77 684 ALSTGLIHLHQNIVDVQYLYGVGSSIASWAIKWEYVVLLFLLLADARVCSCLWMMLLISQ 743
PT 684 ALSTGLIHLHQNIVDVQYLYGVGSSIASWAIKWEYVVLLFLLLADARVCSCLWMMLLISQ 743
************************************************************
H77 744 AEA 746























8QD YH] REWHQLGR HO SO£VPLGR UHFRPELQDQWH VH SURFHGLµ D REWHQHU
SVHXGRSDUW¯FXODVPHGLDQWHODWUDQVIHFFLµQGHODVF«OXODV+(.7\DLQIHFWDU
F«OXODV +XK FRQ ODV PLVPDV SDUD PHGLU VX LQIHFWLYLGDG &RPR FRQWUROHV
QHJDWLYR\SRVLWLYRGH LQIHFWLYLGDGVHKDQXVDGR ODV+&9SSVLQHQYROWXUD\ ODV
+&9SS + UHVSHFWLYDPHQWH /RV UHVXOWDGRV REWHQLGRV PXHVWUDQ TXH OD
LQIHFWLYLGDGGH OD FRQVWUXFFLµQ+37HV LQIHULRU D OD GH+ )LJXUD3RU
WDQWRODVHFXHQFLDGH(37UHVXOWDVHULQIHFWLYDDXQTXHODEDMDVH³DOREWHQLGD
SRGU¯DH[SOLFDUTXH(QRIXHUDFDSD]GHLQKLELUODLQIHFWLYLGDGGHODV+&9SS
VHFXHQFLD + SXHV QR WHQGU¯D OD DILQLGDG VXILFLHQWH SDUD FRPSHWLU FRQ OD
SURWH¯QD(+HQODXQLµQDORVUHFHSWRUHVFHOXODUHV

|R E S U L T A D O S  I V 






;ED , HQ HO H[WUHPR vGH ( /D GLJHVWLµQ GHO IUDJPHQWR GH 3&5 REWHQLGR FRQ ODV
HQ]LPDV6DO,;ED,SHUPLWHREWHQHU(37(OSO£VPLGRSF'1$&((+VH
GLJLHUH FRQ ODV HQ]LPDV (FR5,6DO , SDUD REWHQHU &( VHFXHQFLD + (O YHFWRU
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&DGDPHGLGD VH UHDOL]D SRU WULSOLFDGR /DV 5/8V KDQ VLGRPHGLGDV WUDV WUHV G¯DV GH
LQIHFFLµQ D  |& (VWH H[SHULPHQWR HV UHSUHVHQWDWLYR GH WUHV H[SHULPHQWRV
LQGHSHQGLHQWHV

3DUD FRPSUREDU HO FRUUHFWR SURFHVDPLHQWR H LQFRUSRUDFLµQ GH ODV
JOLFRSURWH¯QDV ( \ ( HQ OD VXSHUILFLH GH ODV SDUW¯FXODV VH HYDOXµ PHGLDQWH
LQPXQRGHWHFFLµQODH[SUHVLµQGH(\(WDQWRHQHOOLVDGRGHODVF«OXODV+(.
7 WUDQVIHFWDGDV FRPR HQ ODV SDUW¯FXODV REWHQLGDV (Q HO FDVR GH ODV
SVHXGRSDUW¯FXODV SDUD FRQVHJXLU YHU OD H[SUHVLµQ GH ( \ ( IXH QHFHVDULR
FRQFHQWUDUODVPHGLDQWHXOWUDFHQWULIXJDFLµQWDO\FRPRVHGHVFULEHHQHODSDUWDGR
FRUUHVSRQGLHQWH GH 0DWHULDOHV \ 0«WRGRV 7DQWR ODV +&9SS + FRPR OD
K¯EULGDV +37 SUHVHQWDQ XQD FDQWLGDG GH ( VLPLODU HQ VX VXSHUILFLH \
DGHP£V(+\37SUHVHQWDQXQWDPD³RPX\SDUHFLGRORTXHLQGLFDTXHVH
KDQSURFHVDGRDGHFXDGDPHQWH(QFDPELRODFDQWLGDGGH(TXHVHLQFRUSRUD
D ODV+&9SS+37HV LQIHULRU FRQ UHVSHFWRD+ ORTXHSRGU¯DH[SOLFDU VX
PHQRULQIHFWLYLGDGFRQUHVSHFWRDODV+&9SS+)LJXUD3RUWDQWRSDUHFH





































 'DGR TXH VH GLVSRQH GH XQ DQWLFXHUSR SROLFORQDO GH FRQHMR DQWL(
VHFXHQFLD37DQWL(37SXULILFDGRDSDUWLUGHOVXHURGHXQFRQHMRLQPXQL]DGR
FRQ(37 VHHYDOXµ VX FDSDFLGDGSDUDEORTXHDU OD LQIHFWLYLGDGGH+&9SS
+ 
3DUDHOORVHSUHLQFXEDURQODV+&9SSVHFXHQFLD+FRQHODQWL(37GH
FRQHMR GXUDQWH  KRUD D  |& WUDV OR FXDO VH LQIHFWDURQ ODV F«OXODV+XK FRQ
GLFKDVSDUW¯FXODV&RPRFRQWUROQHJDWLYRGHEORTXHRGH OD LQIHFFLµQVHHPSOHµ
3%6\DTXHHODQWLFXHUSRIXHSXULILFDGR\GLDOL]DGRIUHQWHDHVWHWDPSµQ&RPR
FRQWURO SRVLWLYR VH KD XVDGR HO DQWLFXHUSRPRQRFORQDO FRQIRUPDFLRQDO DQWL(
+ FHGLGR DPDEOHPHQWH SRU HO 'U -HDQ 'XEXLVVRQ GHO ,QVWLWXWR 3DVWHXU GH
/LOOH)UDQFLDFX\DFDSDFLGDGSDUDEORTXHDUODLQIHFFLµQGHHVWDVSDUW¯FXODV\D
KDVLGRGHPRVWUDGDSUHYLDPHQWH%DUWRVFKHWDOD















































GH FRQHMR /DV +&9SS + VRQ SUHLQFXEDGDV FRQ ORV DQWLFXHUSRV DQWL( D ODV
GLOXFLRQHV LQGLFDGDVGXUDQWHKD |& WUDV OR FXDO VH LQIHFWDQFRQHOODV ODV F«OXODV
+XK VHPEUDGDV HQ XQ SODFD GH  SRFLOORV VHJ¼Q HO SURWRFROR HVSHFLILFDGR HQ HO
DSDUWDGR FRUUHVSRQGLHQWH GH0DWHULDOHV \0«WRGRV (O YDORU GHO  GH LQIHFWLYLGDG
FRUUHVSRQGH D OD VH³DO REWHQLGD DO LQIHFWDU ODV F«OXODV GLUHFWDPHQWH FRQ +&9SS
+&RPR FRQWUROHV QHJDWLYRV GH LQIHFFLµQ VH KDQ HPSOHDGR F«OXODV VLQ LQIHFWDU \
F«OXODV LQIHFWDGDV FRQ +&9SS VLQ HYROWXUD TXH SURSRUFLRQDURQ XQD VH³DO LQIHULRU DO
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087$17(6'('(/(&,1'(/26337,'26'()86,1'((
/RV YLUXV FRQ HQYROWXUD FRPR HO +&9 SRVHHQ XQD ELFDSD OLS¯GLFD TXH
URGHD VX QXFOHRF£SVLGD /DV JOLFRSURWH¯QDV SUHVHQWHV HQ VX HQYROWXUD HVW£Q
LPSOLFDGDVHQODXQLµQFRQORVUHFHSWRUHVFHOXODUHV7UDVODXQLµQODHQWUDGDGH
HVWRV YLUXV HQ ODV F«OXODV UHTXLHUH OD IXVLµQ GH ODVPHPEUDQDV YLUDO \ FHOXODU
PHGLDQWHXQSURFHVRHQHOTXHWDPEL«QSDUWLFLSDQHVWDVJOLFRSURWH¯QDV
(QHO FDVRGHO+&9VHKDREVHUYDGRTXH ORVHFWRGRPLQLRVGH(\(
MXHJDQXQSDSHO IXQGDPHQWDO HQ OD XQLµQGHO YLUXVD VXV UHFHSWRUHV FHOXODUHV
HVWDQGRDPEDVSURWH¯QDVLPSOLFDGDVHQODIXVLµQGHOYLUXVFRQODPHPEUDQDGH
ODF«OXODKRVSHGDGRUD%DUWRVFK\&RVVHW/DYLOOHWWHHWDO3DFKHFR
HW DO  6FDUVHOOL HW DO  6LQ HPEDUJR OD IDOWD GH HVWXGLRV
HVWUXFWXUDOHV KD GLILFXOWDGR OD GHWHUPLQDFLµQ GH ORV PHFDQLVPRV PROHFXODUHV
TXH WLHQHQ OXJDU GXUDQWH OD IXVLµQ DV¯ FRPR OD ORFDOL]DFLµQ GH ORV S«SWLGRV
IXVRJ«QLFRVGHODVSURWH¯QDVLPSOLFDGDVHQHVWHSURFHVR
(O EORTXHR GHO SURFHVR GH HQWUDGD GHO +&9 FRQVWLWXLU¯D XQD WHUDSLD
EDVWDQWHHILFD] FRQWUD OD KHSDWLWLV&SXHVWRTXH FRQOOHYDU¯D OD VXSUHVLµQGH OD
LQIHFWLYLGDG GH OD UHSOLFDFLµQ \ GH OD FLWRWR[LFLGDG LQGXFLGD SRU ORV FRQWDFWRV








HVWUXFWXUDV WULGLPHQVLRQDOHV VRQ FRQRFLGDVPXHVWUDQ HOPLVPR SOHJDPLHQWR D
SHVDU GH TXH VXV VHFXHQFLDV QR HVW£Q FRQVHUYDGDV OR TXH VXJLHUH TXH ORV
JHQHVTXHODVFRGLILFDQSURFHGHQGHXQDQFHVWURFRP¼Q
3RU WDQWR SDUHFH OµJLFR SHQVDU TXH ( +&9 SRGU¯D VHU OD SURWH¯QD
UHVSRQVDEOHGHODIXVLµQHQWUHODVPHPEUDQDVYLUDOHV\FHOXODUHV&RQHOILQGH
REWHQHULQIRUPDFLµQDFHUFDGHODORFDOL]DFLµQGHODVUHJLRQHVIXVRJ«QLFDVHQ(
VH SURFHGLµ D HOLPLQDU GLIHUHQWHV UHJLRQHV FRQ WHQGHQFLD D LQVHUWDUVH HQ OD
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PHPEUDQD TXH KDQ VLGR GHVFULWDV HQ HVWXGLRV SUHYLRV $V¯ FRQ EDVH HQ
HVWXGLRVGHOSHUILOGHKLGURIRELFLGDGGH ODSURWH¯QDVHREVHUYDURQ WUHV UHJLRQHV
FDSDFHVGH LQWHJUDUVHHQ ODPHPEUDQD UHVLGXRV\
3DFKHFRHWDO&DGDXQDGHHVWDVWUHVUHJLRQHVVHHOLPLQµSRUVHSDUDGR
SDUD YHU VX HIHFWR DLVODGR \ DGHP£V VH HOLPLQDURQ ODV WUHV UHJLRQHV
VLPXOW£QHDPHQWH SDUD YHU VX HIHFWR FRQMXQWR HQ ODV SURSLHGDGHV IXVRJ«QLFDV
GHOHFWRGRPLQLRGH(3RURWUR ODGRPHGLDQWHDQDORJ¯DVFRQ ODVSURWH¯QDVGH
IXVLµQWLSR,,\VHJ¼QODSRVLEOHFRQH[LµQHQWUHORVUHVLGXRVGH&\VGH(.UH\












)LJXUD  2UJDQL]DFLµQ GH ORV JHQHV TXH FRGLILFDQ ODV SURWH¯QDV GH OD HQYROWXUD HQ
DOJXQRVYLUXVGHFODVH,,/DVSURWH¯QDVQRHVWUXFWXUDOHVR16DSDUHFHQHQJULVRVFXUR\





HVWDU LPSOLFDGDV HQ OD IXVLµQ YLUXVF«OXOD KRVSHGDGRUD /DYLOOHWWH \ FRO 
SURSXVLHURQ ODV UHJLRQHV  GH ( \  \  GH ( 3«UH]
%HUQ£ \ FRO  OD UHJLµQ GH(  \5XVVHOO \ FRO  OD UHJLµQ
GH(3RUORWDQWRQRSDUHFHPX\FODURFX£OGHODVGRVJOLFRSURWH¯QDV
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/D H[SUHVLµQ \ SXULILFDFLµQ GH XQD IRUPD WUXQFDGD GH ( DPLQR£FLGRV
HQ ODTXHHOGRPLQLRKLGURIµELFRFDUER[LOR WHUPLQDO IXHHOLPLQDGRSRU
LQKLELUODVHFUHFLµQGHODSURWH¯QDHQF«OXODVGHPDP¯IHUR\GHLQVHFWR1LVKLKDUD
HW DO  IXH OOHYDGD D FDER SUHYLDPHQWH HQ HO VLVWHPD GH H[SUHVLµQ GH
EDFXORYLUXV 5RGU¯JXH]5RGU¯JXH] HW DO  'H HVWD IRUPD VH REWLHQH XQD






HOHYDGDVHFUHFLµQGH ODVSURWH¯QDVDOPHGLRH[WUDFHOXODUGH ORVFXOWLYRVGH ODV
F«OXODVGHLQVHFWR$GHP£VHQWRGRVORVFDVRVVHGHWHFWµXQD¼QLFDEDQGDHQ
FRQGLFLRQHV UHGXFWRUDV PHGLDQWH LQPXQRGHWHFFLµQ VLHQGR OD PDVD PROHFXODU
REVHUYDGD XQRV  N'D VXSHULRU D OD WHµULFD GHELGR D OD SUHVHQFLD GH
JOLFRVLODFLRQHV (Q FDPELR ODV SURWH¯QDV QR VHFUHWDGDV DO PHGLR H[WUDFHOXODU
PRVWUDURQXQWDPD³RP£VKHWHURJ«QHRSXGLHQGRFRUUHVSRQGHUDSURWH¯QDVFRQ
GLVWLQWRV JUDGRV GH JOLFRVLODFLµQ TXH QR VH KDQ SOHJDGR DGHFXDGDPHQWH R
LQFOXVRSXHGHKDEHUXQFLHUWRJUDGRGHGHJUDGDFLµQGHODVPLVPDV
&RQ HO ILQ GH FRQVHJXLU OD P£[LPD VHFUHFLµQ GH SURWH¯QD DO PHGLR
H[WUDFHOXODU VH PRQLWRUL]µ OD H[SUHVLµQ GH SURWH¯QD HQ HO VREUHQDGDQWH D
GLVWLQWRVG¯DVGH LQIHFFLµQ6H REVHUYµTXHSDUD WRGDV ODVSURWH¯QDVPXWDQWHV
ORV QLYHOHV GH H[SUHVLµQ HUDQP£V HOHYDGRV HQ HO TXLQWR G¯D GH LQIHFFLµQ (Q








VH REWXYLHURQ FRQ PD\RU UHQGLPLHQWR OR TXH SXHGH GHEHUVH D OD HOHYDGD
KLGURIRELFLGDG GH ODV UHJLRQHV HOLPLQDGDV /D SXUH]D GH ODV PXHVWUDV
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GHWHUPLQDGDPHGLDQWH 3$*(6'6 \ SRVWHULRU WLQFLµQ FRQ D]XO GH&RRPDVVLH
IXHPX\DOWDHQWRGRVORVPXWDQWHV
 3RUWDQWRVHKDQREWHQLGRWRGRVORVPXWDQWHVGHIXVLµQGH(FRQXQ




 /D HOLPLQDFLµQ GH ODV SRVLEOHV UHJLRQHV IXVRJ«QLFDV GH( SRGU¯D WHQHU
FRQVHFXHQFLDV HQ HO FRUUHFWR SOHJDPLHQWR GH OD SURWH¯QD 3RU HOOR VH OOHYµ D
FDER OD FDUDFWHUL]DFLµQ HVWUXFWXUDO GH WRGRV ORV PXWDQWHV WRPDQGR FRPR
UHIHUHQFLDODSURWH¯QD(
 /D FDUDFWHUL]DFLµQ HVSHFWURVFµSLFD GH ORV PXWDQWHV GH IXVLµQ PHGLDQWH
GLFUR¯VPRFLUFXODUHQHOXOWUDYLROHWDOHMDQRLQGLFDTXHVHWUDWDGHSURWH¯QDVFRQXQ
DOWRSRUFHQWDMHGHHVWUXFWXUDQRRUGHQDGDฏVLHQGRODHVWUXFWXUDRUGHQDGD
PD\RULWDULD OD GH WLSR H[WHQGLGR ฏ \ FRQWHQLHQGR XQ EDMR SRUFHQWDMH GH
HVWUXFWXUDHQK«OLFH˞ฏFRPRHVFDUDFWHU¯VWLFRGHODVSURWH¯QDVGHIXVLµQ
WLSR ,, (VWRV SRUFHQWDMHV VH FDOFXODURQ D SDUWLU GH ORV HVSHFWURV GH GLFUR¯VPR
XWLOL]DQGRHOPHWRGR&&$ &RQYH[&RQVWUDLQW$QDO\VLV 3HUF]HOHWDO\
UHVXOWDURQVHUVLPLODUHVDORVSRUFHQWDMHVWHµULFRVREWHQLGRVPHGLDQWHHOP«WRGR
*25 ,9GH*DUQLHU *DUQLHUHWDO(VWRVGDWRVVRQPX\VLPLODUHVD ORV
REWHQLGRVFRQ( ORTXHSRQHGHPDQLILHVWRTXHODHVWUXFWXUDVHFXQGDULDGH
FDGD XQR GH ORVPXWDQWHV QR KD VXIULGR DSHQDVPRGLILFDFLRQHV DO HOLPLQDU ODV
SRVLEOHV UHJLRQHV IXVRJ«QLFDV (O F£OFXOR GH OD FRPSRVLFLµQ GH HVWUXFWXUD
VHFXQGDULD GH XQD SURWH¯QD WDPEL«Q HV SRVLEOH PHGLDQWH HO HPSOHR GH OD
HVSHFWURVFRS¯D LQIUDUURMD SRU WUDQVIRUPDGD GH )RXULHU )7,5 'H KHFKR HO
GLFUR¯VPR FLUFXODU HV XQD W«FQLFDP£V ILDEOH SDUD HO F£OFXOR GHO SRUFHQWDMH GH
K«OLFH˞GHXQDSURWH¯QDPLHQWUDVTXHODHVSHFWURVFRS¯DLQIUDUURMDHVP£VILDEOH
SDUD HO F£OFXOR GHO SRUFHQWDMH GH HVWUXFWXUD ˟ $V¯ PHGLDQWH HVWD W«FQLFD HQ
PRGR$75VHREWXYLHURQSRUFHQWDMHVGHHVWUXFWXUD˟GHOSDUD( \HQ
WRUQRDO SDUD ORVPXWDQWHVGH IXVLµQD S+QHXWUR8QHVWXGLR UHFLHQWH
UHDOL]DGRFRQXQDSURWH¯QD(DPLQR£FLGRVJHQRWLSRESURGXFLGDHQ
F«OXODVGH'URVµILOD6 UHYHOµXQFRQWHQLGRHQHVWUXFWXUD˟GHOFDOFXODGR
PHGLDQWH )7,5 .UH\ HW DO  OR TXH HVW£ GH DFXHUGR FRQ ORV UHVXOWDGRV
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REWHQLGRV/RVHVSHFWURVGH)7,5HQPRGR$75VHUHDOL]DURQWDPEL«QDS+
QR REVHUY£QGRVH YDULDFLRQHV LPSRUWDQWHV HQ FXDQWR D ORV SRUFHQWDMHV GH
HVWUXFWXUDVHFXQGDULDHQQLQJXQDGHODVSURWH¯QDV(VWHUHVXOWDGR\DVHREWXYR
FRQ HO GLFUR¯VPR FLUFXODU HQ HO XOWUDYLROHWD OHMDQR SDUD ( HQ HO TXH QR VH
DSUHFLDEDQ YDULDFLRQHV LPSRUWDQWHV HQ OD HVWUXFWXUD VHFXQGDULD GH OD SURWH¯QD
HQWUH YDORUHV GH S+ FRPSUHQGLGRV HQWUH  \  5RGU¯JXH] 0 7HVLV
'RFWRUDO
(Q ORV HVSHFWURV GH GLFUR¯VPR FLUFXODU HQ HO XOWUDYLROHWD SUµ[LPR V¯ VH
REVHUYDURQ FLHUWDV YDULDFLRQHV FRQ UHVSHFWR DO HVSHFWUR GH ( (O PXWDQWH
(ෙ SUHVHQWD XQ HVSHFWURPX\ VLPLODU DO GHO HFWRGRPLQLR FRPSOHWR FRQ GRV
EDQGDVGLFURLFDVQHJDWLYDV ORTXHGHPXHVWUDTXHVHWUDWDGHXQDSURWH¯QDFRQ
XQD HVWUXFWXUD WHUFLDULD QR GHVQDWXUDOL]DGD (Q FDPELR ORV PXWDQWHV (ෙ
(ෙ(70\(ෙSUHVHQWDQYDULDFLRQHVHQODSRVLFLµQGHHVWDVGRVEDQGDV








VH KDSURGXFLGR XQ FDPELR HQ OD HVWUXFWXUD WHUFLDULD GH OD SURWH¯QDDO HOLPLQDU
GLFKD UHJLµQ /D HOLSWLFLGDG TXH SUHVHQWDQ ODV GRV EDQGDV GLFURLFDV QHJDWLYDV
REWHQLGDVHQHOHVSHFWURGHHVWDSURWH¯QDHVPX\EDMDORTXHOOHYDDSHQVDUTXH
OD HVWUXFWXUD WHUFLDULD TXH SUHVHQWD HVWD SURWH¯QD QR HVW£ ELHQ GHILQLGD &DEH
GHVWDFDU TXH DO GHOHFLRQDU OD UHJLµQ  D  VH KD HOLPLQDGR XQ SXHQWH
GLVXOIXUR IRUPDGR SRU ODV &\V  TXH SRGU¯D VHU LPSRUWDQWH SDUD HO
PDQWHQLPLHQWRGHODHVWUXFWXUDWULGLPHQVLRQDOGHODSURWH¯QD
3RU RWUR ODGR ORV HVSHFWURV GHHPLVLµQ GH IOXRUHVFHQFLD LQGLFDQTXH VH
WUDWDGHSURWH¯QDVHQODVTXHORVUHVLGXRVGH7USVHORFDOL]DQHQJHQHUDOHQXQ
HQWRUQR UHODWLYDPHQWH SRFR KLGURIµELFR SXHVWR TXH HO P£[LPR GH HPLVLµQ GH
IOXRUHVFHQFLD HVW£ FHQWUDGR HQ WRUQR D  QP VLHQGR OD FRQWULEXFLµQ GH ORV
UHVLGXRV GH 7\UPX\ EDMD HQ WRGRV ORVPXWDQWHV (Q HO FDVR GH ORVPXWDQWHV










375 ADPHHHHHHE THVTGGTAAQ TTAGLVSLLS PGAKQDIQLI 414
415 NTNGSWHINS TALNCNDSLY TGWLAGLFYH HKFNSSGCPE 454
455 RFASCRPLTD FAQGWGPISH ANGSGPDQRP YCWHYPPKPC 494
495 GIVPAKSVCG PVYCFTPSPV VVGTTDRSGA PTYSWGANDT 534
535 DVFVLNNTRP PLGNWFGCTW MNSTGFTKVC GAPPCVIGGV 574
575 GNNTLHCPTD CFRKHPEATY SRCGSGPWIT PRCLVNYPYR 614
615 LWHYPCTINY TIFKVRMYVG GVEHRLEAAC NWTRGERCNL 654






&XDQGR VH DQDOL]µ HO HVWDGR GH ROLJRPHUL]DFLµQ GH ODV SURWH¯QDV
PXWDQWHV PHGLDQWH 3$*(6'6 VH REVHUYµ TXH HQ FRQGLFLRQHV UHGXFWRUDV
PLJUDQFRPRXQD¼QLFDEDQGDFRUUHVSRQGLHQWHDODIRUPDPRQRP«ULFDPLHQWUDV








0HGLDQWH HO DQ£OLVLV GHO UHFRQRFLPLHQWR GH HVWDV SURWH¯QDV SRU
DQWLFXHUSRVGH VXHURV GHSDFLHQWHV LQIHFWDGRVSRU HO+&9 VH REVHUYµTXHHO
PXWDQWH (ෙ SUHVHQWDED XQD PD\RU FDSDFLGDG DQWLJ«QLFD FRQ UHVSHFWR D
( OR TXH LQGLFDU¯D XQDPD\RU H[SRVLFLµQ GH ORV HS¯WRSRV UHFRQRFLGRV SRU
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GLFKRV DQWLFXHUSRV FRLQFLGLHQGR FRQ ORV GDWRV REWHQLGRV D SDUWLU GH ORV
HVSHFWURV GH IOXRUHVFHQFLD (Q FDPELR HQ ORV RWURV PXWDQWHV KD\ XQD JUDQ
GLVPLQXFLµQ GH OD FDSDFLGDG DQWLJ«QLFD KDVWD OOHJDU D VHU QXOD HQ HO FDVR GH
(ෙ (70 \ (ෙ (VWRV UHVXOWDGRV SRGU¯DQ GHEHUVH D OD HOLPLQDFLµQ GH
HS¯WRSRV UHFRQRFLGRV SRU ORV DQWLFXHUSRV SUHVHQWHV HQ ORV VXHURV GH ORV
SDFLHQWHVLQIHFWDGRVSRUHO+&9ELHQFRPRFRQVHFXHQFLDGLUHFWDGHODGHOHFLµQ
GH UHVLGXRV FODYH HQ OD FRQVWLWXFLµQ GH ORV HS¯WRSRV \R ELHQ SRU FDPELRV
ORFDOHVTXHKD\DQSRGLGRDIHFWDUDODFRQIRUPDFLµQGHORVHS¯WRSRV
/D UHDOL]DFLµQ GH HQ]LPRLQPXQRHQVD\RV FRQ HO DQWLFXHUSR
FRQIRUPDFLRQDO + TXH UHFRQRFH D OD SURWH¯QD ( GHO +&9 FXDQGR HVW£
FRUUHFWDPHQWH SOHJDGD &RFTXHUHO HW DO  SHUPLWLµ FRPSUREDU VL HO
SOHJDPLHQWRGHODVSURWH¯QDVHUDHODGHFXDGR/RVPXWDQWHV(ෙ\(ෙQR
VRQUHFRQRFLGRVSRUHVWHDQWLFXHUSRPLHQWUDVTXHORVPXWDQWHV(ෙ\(70OR
VRQ G«ELOPHQWH (Q HO FDVR GHO PXWDQWH (ෙ HO UHFRQRFLPLHQWR SRU HVWH
DQWLFXHUSR HV PX\ VLPLODU DO GH ( DXQTXH OLJHUDPHQWH VXSHULRU (Q XQ
HVWXGLRUHDOL]DGRHPSOHDQGR+&9SSHQODVTXHVHVXVWLWX\HQDOJXQRVUHVLGXRV
GH ODV JOLFRSURWH¯QDV SRU UHVLGXRV GH $OD VH KD REVHUYDGR TXH PXWDFLRQHV
LQWURGXFLGDV HQWUH ORV UHVLGXRV  \  GH( SUHVHQWDQ XQ UHFRQRFLPLHQWR




GHXQSHTXH³RDXPHQWRHQHO UHFRQRFLPLHQWRGH(ෙ FRQ UHVSHFWRD(
LQGLFDU¯DTXHODHOLPLQDFLµQGHORVUHVLGXRVSRGU¯DSURYRFDUXQDPD\RU
H[SRVLFLµQGHRWUDUHJLµQHQODSURWH¯QDTXHWDPEL«QVHU¯DUHFRQRFLGDSRUGLFKR
DQWLFXHUSR (Q HO FDVR GH (ෙ HQ FDPELR OD QXOD UHDFWLYLGDG FRQ HVWH
DQWLFXHUSRSRGU¯D LQGLFDU OD LPSRUWDQFLDGHHVWDUHJLµQHQHOSOHJDPLHQWRGH OD
SURWH¯QD \D TXH SDUHFH KDEHU SHUGLGR OD FRQIRUPDFLµQ WULGLPHQVLRQDO TXH
SUHVHQWD ( FRPR WDPEL«Q VH KD REVHUYDGR HQ HO HVSHFWUR GH GLFUR¯VPR
FLUFXODUHQHOXOWUDYLROHWDSUµ[LPR\HQHODQ£OLVLVGHVXHVWDGRGHDJUHJDFLµQ(Q
HOFDVRGH(ෙHOEDMRUHFRQRFLPLHQWRSRU+SXHGHGHEHUVHDXQFDPELR
HQ OD FRQIRUPDFLµQ FRQ UHVSHFWR DO HFWRGRPLQLR FRPSOHWR R GHELGR D OD
SDUWLFLSDFLµQGHHVWDUHJLµQHQHOHS¯WRSRFRQIRUPDFLRQDOUHFRQRFLGRSRU+




(ෙ \ (70 SUHVHQWDQ XQD SHTXH³D YDULDFLµQ HQ VX FRQIRUPDFLµQ FRQ
UHVSHFWR D( GHELGR D OD HOLPLQDFLµQ GH ODV UHJLRQHV IXVRJ«QLFDV DXQTXH
VLJXHQVLHQGRSURWH¯QDVFRQXQDHVWUXFWXUD WULGLPHQVLRQDOGHILQLGD(QFDPELR
HOPXWDQWH(ෙSDUHFHKDEHUSHUGLGRODHVWUXFWXUDWHUFLDULDRULJLQDOGH(\




GH LQWHUDFFLµQ \ GHVHVWDELOL]DFLµQ GH ELFDSDV XWLOL]DQGR VLVWHPDV PRGHOR GH
PHPEUDQD\P£VFRQFUHWDPHQWHFRQYHV¯FXODVGH IRVIRO¯SLGRV£FLGRVGDGD OD
EDMDFDSDFLGDGTXHSUHVHQWDODSURWH¯QD(SDUDLQWHUDFFLRQDUFRQIRVIRO¯SLGRV
QHXWURV 5RGU¯JXH]07HVLV'RFWRUDO$GHP£VDOVHU OD LQWHUDFFLµQGH
( FRQ IRVIRO¯SLGRV £FLGRV LQGHSHQGLHQWH GH OD QDWXUDOH]D GH OD FDEH]D SRODU
WRGRVORVHQVD\RVVHOOHYDURQDFDERFRQYHV¯FXODVGH3*










P£[LPD FRQFHQWUDFLµQ GH SURWH¯QD HPSOHDGD  w0 ORV PXWDQWHV (ෙ \
(ෙ LQGXFHQDOUHGHGRUGHXQPHQRVGHDJUHJDFLµQTXH(PLHQWUDV
TXH  (ෙ \ (70 LQGXFHQ XQ  \ XQ  PHQRV GH DJUHJDFLµQ
UHVSHFWLYDPHQWH HQ FRPSDUDFLµQ FRQ HO HFWRGRPLQLR FRPSOHWR (VWRV GDWRV
LQGLFDQ TXH DO HOLPLQDU ODV UHJLRQHV IXVRJ«QLFDV ORV DJUHJDGRV IRUPDGRV
UHVXOWDQ VHU GHPHQRU WDPD³R VLHQGR HO HIHFWR GH OD HOLPLQDFLµQ GH OD UHJLµQ
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 HO TXH RULJLQD ORV DJUHJDGRV P£V SHTXH³RV (V P£V SDUHFH TXH HO
HIHFWRGH ODHOLPLQDFLµQGHHVWDV UHJLRQHV IXVRJ«QLFDVHVDFXPXODWLYR\DTXH




IXVLRQDQGR FRPSOHWDPHQWH HQ HO FDVR GH ORV PXWDQWHV GH IXVLµQ VHQFLOORV \
SDUFLDOPHQWHHQHOFDVRGH(70DS+





FDER DJUHJDFLµQ PH]FOD GH O¯SLGRV \ OLEHUDFLµQ GH FRQWHQLGRV DFXRVRV VH
SXHGHGHGXFLUTXHHVODHOLPLQDFLµQFRQMXQWDGHODVWUHVUHJLRQHVIXVRJ«QLFDVOD
TXHWHQGU¯DXQHIHFWRP£VRPHQRVLPSRUWDQWHHQODVSURSLHGDGHVIXVRJ«QLFDV
GH(SXHVWRTXHHQ O¯QHDVJHQHUDOHV ODGHOHFLµQ LQGLYLGXDOGHFDGD UHJLµQ
DIHFWDPX\ G«ELOPHQWH D OD FDSDFLGDG IXVRJ«QLFD GH ( $¼Q DV¯ HO HIHFWR
SURGXFLGRSRUODHOLPLQDFLµQGHODVWUHVUHJLRQHVQRSURGXFHXQDS«UGLGDWRWDOGH
ODFDSDFLGDGIXVRJ«QLFDGHODSURWH¯QDVLQR¼QLFDPHQWHSDUFLDO
1R HV OD SULPHUD YH] TXH VH SURSRQH OD DFWXDFLµQ FRQMXQWD GH YDULDV
UHJLRQHVHQHOSURFHVRGHIXVLµQ\DTXHHVWXGLRVSUHYLRVKDQGHVFULWRODSRVLEOH
LPSOLFDFLµQ GH YDULDV UHJLRQHV GH ( \ ( HQ OD IXVLµQ GH ODV PHPEUDQDV
HVWDQGR LPSOLFDGDV GLFKDV UHJLRQHV GLUHFWD R LQGLUHFWDPHQWH HQ HVWH SURFHVR
/DYLOOHWWHHWDO7DPEL«QHQRWURVYLUXVFRQHQYROWXUDKDVLGRGHVFULWDOD
DFWXDFLµQFRQMXQWDGHYDULDVUHJLRQHVGHODSURWH¯QDIXVRJ«QLFDHQODIXVLµQGH
ODVPHPEUDQDV 3HLVDMRYLFK HW DO $GHP£V WDQWR OD JOLFRSURWH¯QD*GH









(Q FXDQWR D ORV HVWXGLRV GH SRODUL]DFLµQ GH IOXRUHVFHQFLD VµOR VH
UHDOL]DURQ FRQHO WULSOHPXWDQWHGH(DS+/RV UHVXOWDGRVPRVWUDURQTXH
(70SURGXF¯DHOPLVPRHIHFWRTXH(HQODWUDQVLFLµQGHIDVHGH'03*HV
GHFLU XQD GLVPLQXFLµQ HQ OD DPSOLWXG GH OD WUDQVLFLµQ VLHQGR HVWH HIHFWRP£V
DFXVDGRSRU HQFLPDGH OD7P \ XQSHTXH³RDXPHQWRHQ OD7P$GHP£V ORV
UHVXOWDGRVREWHQLGRVIXHURQVLPLODUHVFRQODVVRQGDVKLGURIµELFDV'3+TXHVH




WUDQVLFLµQH[LVWLHQGRXQD IDVHP£VRUGHQDGDSRUHQFLPDGH OD WHPSHUDWXUDGH
WUDQVLFLµQ \ XQ HVWDGR PHQRV RUGHQDGR SRU GHEDMR GH OD WHPSHUDWXUD GH
WUDQVLFLµQHVFDUDFWHU¯VWLFRGHSURWH¯QDVLQWHJUDOHVTXHVHLQVHUWDQPRGLILFDQGR
OD]RQDP£VKLGURIµELFDGHODELFDSD3RUWDQWR(70VLJXHHVWDQGRLQWHJUDGDHQ
OD PHPEUDQD D S+  D SHVDU GH KDEHU GHOHFLRQDGR WUHV SRVLEOHV UHJLRQHV
IXVRJ«QLFDVHQ(




GH OD SURWH¯QD HQ SUHVHQFLD \ DXVHQFLD GH YHV¯FXODV D DPERV YDORUHV GH S+
SHUPLWLµ REVHUYDU OD DSDULFLµQ GH XQD HVWUXFWXUD HQ K«OLFH ˞ HQ ODV SURWH¯QDV
( (ෙ \ (ෙ TXH UHSUHVHQWD HO  GH OD SURWH¯QD XQRV 
DPLQR£FLGRV\TXHVµORVHSURGXFHDS+$GHP£VDOHOLPLQDU ODUHJLµQGH
DPLQR£FLGRVD WDQWRHQHOPXWDQWH(ෙ FRPRHQ(70 VHDQXODHO
HIHFWR SURGXFLGR SRU OD LQWHUDFFLµQ FRQ ODV YHV¯FXODV GH'03* OR TXH SRGU¯D
VXJHULU TXH GLFKR S«SWLGR HV HO TXH DGRSWD OD HVWUXFWXUD KHOLFRLGDO DO
LQWHUDFFLRQDU FRQ ODV YHV¯FXODV $¼Q DV¯ ORV YDORUHV GH ORV SRUFHQWDMHV GH
HVWUXFWXUDVHFXQGDULDFDOFXODGRVPHGLDQWHHOP«WRGRGHDXWRGHFRQYROXFLµQGH
)RXULHUQRUHIOHMDURQGLFKRHIHFWRREWHQL«QGRVHXQDXPHQWRHQHOFRQWHQLGRHQ
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K«OLFH ˞ SDUD WRGDV ODV SURWH¯QDV D DPERV YDORUHV GH S+ OR TXH UHIOHMDU¯D ODV
OLPLWDFLRQHV GH HVWD W«FQLFD SDUD HO F£OFXOR GH HVWH FRPSRQHQWH GH HVWUXFWXUD
VHFXQGDULD FRPR \D VH KD FRPHQWDGR DQWHULRUPHQWH 0HGLDQWH HVWD W«FQLFD
WDPEL«Q IXHSRVLEOHFDOFXODUHO£QJXORGHRULHQWDFLµQGH ODVSURWH¯QDV\GHVXV










HVSHFWURV GH GLIHUHQFLD \ FRQILUPDQ TXH WRGRV ORVPXWDQWHV VH LQWHJUDQ HQ OD
PHPEUDQD WDO \ FRPR VH REVHUYµ HQ ORV H[SHULPHQWRV GH SRODUL]DFLµQ GH
IOXRUHVFHQFLD
&RLQFLGLHQGRFRQORVUHVXOWDGRVREWHQLGRVODLPSOLFDFLµQGHODUHJLµQ
 GH ( HQ OD IXVLµQ WDPEL«Q KD VLGR GHVFULWD SRU /DYLOOHWWH \ FRO 
HPSOHDQGR HO VLVWHPD GH +&9SS OR TXH SDUHFH LQGLFDU TXH HVWD UHJLµQ HV
LPSRUWDQWHHQHOSURFHVRGHIXVLµQ

3RU ¼OWLPR \ GDGR TXH H[LVWHQ HYLGHQFLDV H[SHULPHQWDOHV TXH
GHPXHVWUDQTXHHVQHFHVDULDODSUHVHQFLDFRQMXQWDGH(\(SDUDREWHQHUOD
P£[LPD DFWLYLGDG IXVRJ«QLFD 7DNLNDZD HW DO  VH DQDOL]µ WDPEL«Q HO
HIHFWRGHODSUHVHQFLDGHOHFWRGRPLQLRGH(HQODVSURSLHGDGHVIXVRJ«QLFDVGH
( (VWXGLRV SUHYLRV GHPRVWUDURQ EXHQRV UHVXOWDGRV DO SURGXFLU SURWH¯QDV
TXLP«ULFDVEDVDGDVHQORVHFWRGRPLQLRVGH(\(((HQHOVLVWHPD
GH H[SUHVLµQ GH EDFXORYLUXV 7HOOR HW DO  $GHP£V HO UHQGLPLHQWR GH
SXULILFDFLµQ DXPHQWDED FRQVLGHUDEOHPHQWH DO SHUPXWDU OD SRVLFLµQ GH DPERV
HFWRGRPLQLRV((R((VLQTXHUHVXOWDUDQDOWHUDGDVVXVSURSLHGDGHV
HVWUXFWXUDOHV QL IXQFLRQDOHV HQ FXDQWR D VX LQWHUDFFLµQ FRQ YHV¯FXODV
IRVIROLS¯GLFDV 7HOOR ' 7HVLV 'RFWRUDO  3RU HOOR VH GHFLGLµ UHDOL]DU OD
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FRQVWUXFFLµQ(70(DOVHU(70HO¼QLFRPXWDQWHGH IXVLµQFRQHOTXHVHKD
REWHQLGR XQD PHQRU FDSDFLGDG IXVRJ«QLFD FRQ UHVSHFWR D ( $PERV
HFWRGRPLQLRV VHHQFXHQWUDQXQLGRVSRU XQD VHFXHQFLDHVSDFLDGRUD IOH[LEOHGH
DPLQR£FLGRV
'HODPLVPDIRUPDTXHFRQORVPXWDQWHVGHIXVLµQDQWHULRUHVVHOOHYµD
FDER OD SURGXFFLµQ GH OD SURWH¯QD (70( HQ HO VLVWHPD GH H[SUHVLµQ GH
EDFXORYLUXV REVHUY£QGRVH XQD DOWD VHFUHFLµQ DO PHGLR H[WUDFHOXODU GH ODV
F«OXODVGHLQVHFWRTXHHVP£[LPDHQWUHHOFXDUWR\HOTXLQWRG¯DGHLQIHFFLµQ6X
SXULILFDFLµQSHUPLWLµREWHQHUXQRVPJGHSURWH¯QDSRU OLWURGHFXOWLYRFRQXQD
HOHYDGD SXUH]D UHQGLPLHQWRPX\ VLPLODU DO REWHQLGR FRQ(( 7HOOR' 7HVLV
'RFWRUDO/DPDVDPROHFXODUH[SHULPHQWDOGHODSURWH¯QDHVXQRVN'D
PD\RUTXHODWHµULFDGHELGRDTXHVHHQFXHQWUDDOWDPHQWHJOLFRVLODGD







FHQWUDGR HQ WRUQR D ORV  QP LQGLFDWLYR GH TXH ORV 7US GH OD SURWH¯QD VH
HQFXHQWUDQ HQ XQ PLFURHQWRUQR UHODWLYDPHQWH SRFR KLGURIµELFR $GHP£V OD
FRQWULEXFLµQGHORVUHVLGXRVGHWLURVLQDHVPX\EDMDHQDPEDVSURWH¯QDV(VWRV
UHVXOWDGRV LQGLFDQ TXH OD HOLPLQDFLµQ GH ODV SRVLEOHV UHJLRQHV UHJLRQHV
IXVRJ«QLFDVHQ(QRDOWHUDQL ODHVWUFXWXUDVHFXQGDULDQLHOPLFURHQWRUQRHQHO
TXHVHHQFXHQWUDQORVIOXRUµIRURVGHODSURWH¯QDTXLP«ULFDFRPSOHWD$VLPLVPR
HO DQ£OLVLV GHO HVWDGR GH ROLJRPHUL]DFLµQ GH (70( UHYHOµ TXH DO LJXDO TXH
((HOPXWDQWHPLJUDDOPHQRVHQIRUPDGHPRQµPHURVG¯PHURVWU¯PHURV\
WHWU£PHURVVLHQGRPX\EDMDODSURSRUFLµQGHPRQµPHURHQDPEDVSURWH¯QDV
(O PXWDQWH (70( SUHVHQWµ XQD PHQRU FDSDFLGDG DQWLJ«QLFD FRQ
UHVSHFWRD((SHURHVWDFDSDFLGDGHVVXSHULRUDODGH(70ORTXHVXJLHUH
TXH ( HV UHFRQRFLGD WDPEL«Q SRU ORV DQWLFXHUSRV SUHVHQWHV HQ HO VXHUR
$GHP£VHOUHFRQRFLPLHQWRGHOPXWDQWH(70(SRUHODQWLFXHUSR+IXHPX\
EDMRDOLJXDOTXHVHREVHUYµFRQ(70
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/RV HVWXGLRV HVWUXFWXUDOHV UHDOL]DGRV FRQ (70( PXHVWUDQ SRU WDQWR
TXHQRVHKDQSURGXFLGRYDULDFLRQHVHVWUXFWXUDOHV LPSRUWDQWHVFRQ UHVSHFWRD
(( SRU OR TXH VH SURFHGLµ D HVWXGLDU OD FDSDFLGDG GH GLFKRPXWDQWH SDUD
LQWHUDFFLRQDUFRQYHV¯FXODVGH3*
(70( IXH FDSD] GH LQWHUDFFLRQDU FRQ YHV¯FXODV GH 3* D S+ 
SURGXFLHQGRODDJUHJDFLµQGHODVPLVPDV$ODPD\RUFRQFHQWUDFLµQGHSURWH¯QD
XWLOL]DGD  w0 QR VH REWXYLHURQ GLIHUHQFLDV HQ FXDQWR D VX FDSDFLGDG GH
LQGXFLUDJUHJDFLµQGHYHV¯FXODVFRQ UHVSHFWRD((PLHQWUDVTXHHOPXWDQWH
(70LQGXMRXQPHQRVGHDJUHJDFLµQTXH((OKHFKRGHTXHVHDOFDQFH
HOPLVPR YDORU GH'2 D XQD FRQFHQWUDFLµQ GH SURWH¯QD  w0 WDQWR FRQ(
FRPRFRQ((\(70(SRGU¯DLQGLFDUXQSRVLEOHHIHFWRGH(HQHOSURFHVR
GH DJUHJDFLµQ TXH DFWXDU¯D FRPSHQVDQGR OD GLVPLQXFLµQ HQ OD DJUHJDFLµQ
SURGXFLGDSRUODHOLPLQDFLµQGHODVUHJLRQHVIXVRJ«QLFDVGH(
/RVHQVD\RVGHPH]FODGHO¯SLGRVLQGLFDQTXHORVDJUHJDGRVGHYHV¯FXODV
GH3* LQGXFLGRVSRU ODSURWH¯QD(70(DFDEDQ IXVLRQDQGRSDUFLDOPHQWHDS+
 GH ODPLVPDPDQHUD TXH VH REWXYR FRQ(70PLHQWUDV TXH FRQ(( OD
IXVLµQ HV WRWDO $ S+  ORV UHVXOWDGRV REWHQLGRV FRQ ODV FRQVWUXFFLRQHV
EDVDGDVHQ(QRIXHURQUHSHWLWLYRVREVHUY£QGRVHTXHVRQFDSDFHVGHLQGXFLU
IXVLµQGHYHV¯FXODVDXQTXHHVWHHIHFWRHVPHQRUTXHDS+(QFDPELRHQHO
FDVR GH (( \ (70( D S+  V¯ VH REWXYLHURQ UHVXOWDGRV UHSHWLWLYRV
REVHUY£QGRVH TXH DPEDV SURWH¯QDV VH FRPSRUWDQ GHPRGRPX\ VLPLODU \ QR
VRQFDSDFHVGHLQGXFLUIXVLµQGHYHV¯FXODV(VWHUHVXOWDGRLQGLFDTXH(SRGU¯D
DFWXDUFRPRPRGXODGRUGH OD IXQFLµQGH(SUREDEOHPHQWHHQPDVFDUDQGR ORV
S«SWLGRV GH IXVLµQ GH OD SURWH¯QD D S+  $ S+ £FLGR VH SURGXFLU¯D OD
GLVRFLDFLµQGHO FRPSOHMR((TXHGDU¯D OXJDU D OD H[SRVLFLµQGH ORVS«SWLGRV
IXVRJ«QLFRVGH(SRVLELOLWDQGRODIXVLµQ(VWDREVHUYDFLµQHVW£GHDFXHUGRFRQ
ODKLSµWHVLVGHTXHORVHFWRGRPLQLRVGHEHQGLVRFLDUVHDS+£FLGR2SGH%HHNHW
DOSDUD WHQHUDFWLYLGDG IXVRJ«QLFDGH WDOPDQHUDTXH ODGLVRFLDFLµQGHO
FRPSOHMR((LPSOLFDU¯DODH[SRVLFLµQGHORVSRVLEOHVS«SWLGRVIXVRJ«QLFRVGH
((VWHSURFHVRGHVHSDUDFLµQGH ODSURWH¯QDDFRPSD³DQWHVHKDGHVFULWRHQ
DOIDYLUXV FRPRXQDHWDSDGH UHJXODFLµQ LPSUHVFLQGLEOH VLQ OD FXDO ORV YLUXVQR
GDQ OXJDU DO SURFHVR GH IXVLµQ GLVPLQX\HQGR OD LQIHFWLYLGDG 6DOPLQHQ HW DO
6WDGOHUHWDO=KDQJHWDO




FRQFHQWUDFLµQ GH SURWH¯QD GH  w0 PLHQWUDV TXH ( \ VXV PXWDQWHV GH
IXVLµQLQGXFHQXQGH)PD[DFRQFHQWUDFLRQHVGHSURWH¯QDHQWUH\w0
(VWRVUHVXOWDGRVVXJLHUHQODSDUWLFLSDFLµQGH(HQHOSURFHVRGHOLEHUDFLµQGHO
FRQWHQLGR DFXRVR GH ODV YHV¯FXODV (O KHFKR GH TXH D OD FRQFHQWUDFLµQ GH
SURWH¯QD D OD TXH OD OLVLV GH ODV YHV¯FXODV HVP£[LPD VX FDSDFLGDG GH LQGXFLU
DJUHJDFLµQ\PH]FODGHO¯SLGRVVHDEDMDLQGLFDTXHQRHVQHFHVDULDODIXVLµQGH
ODV YHV¯FXODV SDUD TXH VH SURGX]FD OD OLEHUDFLµQ GHO FRQWHQLGR DFXRVR (VWH
UHVXOWDGR IXH REVHUYDGR WDPEL«Q HQ HO FDVR GHO S«SWLGR IXVRJ«QLFR DPLQR
WHUPLQDOGHO+,91LU\1LHYD
/RVHVWXGLRVGHSRODUL]DFLµQGHIOXRUHVFHQFLDUHDOL]DGRVFRQ(70(DS+
 PRVWUDURQ HO PLVPR HIHFWR TXH (( HQ OD WUDQVLFLµQ GH IDVH GH '03*
HPSOHDQGRODVVRQGDVIOXRUHVFHQWHV'3+\70$'3+XQSHTXH³RDXPHQWRHQ
OD7P\XQDGLVPLQXFLµQHQODDPSOLWXGGHODWUDQVLFLµQGHIDVHGHOO¯SLGRVLHQGR
HVWH HIHFWR P£V DFXVDGR SRU HQFLPD GH OD 7P OR TXH HV FDUDFWHU¯VWLFR GH
SURWH¯QDV LQWHJUDOHV GH PHPEUDQD /D SUHVHQFLD GH ( HQ HVWH HVWXGLR QR
LQWURGXFHYDULDFLRQHVFRQUHVSHFWRDOFRPSRUWDPLHQWRGH(
 
8QDFRQVLGHUDFLµQ LPSRUWDQWHD WHQHUHQFXHQWDHQHOSURFHVRGH IXVLµQ
HVHO KHFKRGHTXHHVWRVHVWXGLRV VHKDQ UHDOL]DGRFRQHO HFWRGRPLQLRGH(
WUXQFDGRHQHOUHVLGXRVLQODUHJLµQVWHPUHVLGXRVTXHFRQHFWDHO
GRPLQLR ',,, FRQ OD UHJLµQ WUDQVPHPEUDQD (Q SURWH¯QDV GH IXVLµQ WLSR ,, GH
IODYLYLUXV VH KD SURSXHVWR TXH HVWD UHJLµQ LQWHUDFFLRQD FRQ RWUD SUµ[LPD DO
S«SWLGRIXVRJ«QLFRHVWDELOL]DQGR ODFRQIRUPDFLµQHQKRUTXLOODSURGXFLGDWUDV OD
IXVLµQ +DUULVRQ  .LHOLDQ \ 5H\  'UXPPHU \ 3RPERXULRV 
GHPRVWUDURQ TXH ORV UHVLGXRV FRQVHUYDGRV HQ OD ]RQD FRQ UHSHWLFLRQHV GH 
DPLQR£FLGRV SUHVHQWH HQ OD UHJLµQ VWHP HUDQ HVHQFLDOHV SDUD OD HQWUDGD GHO
+&9 \ SURSXVLHURQ TXH HVWD UHJLµQ GH ( HV IXQFLRQDOPHQWH KRPµORJD D OD
UHJLµQVWHPGHODJOLFRSURWH¯QD(GHIODYLYLUXV8QHVWXGLRUHFLHQWHHQHOTXHVH
UHDOL]DURQ LQVHUFLRQHV GH  DPLQR£FLGRV HQ GLVWLQWDV UHJLRQHV GH (( HQ HO
VLVWHPDGH+&9SSUHYHOµTXHHOPXWDQWHFRQXQDLQVHUFLµQHQODUHJLµQQR
PRVWUDED DFWLYLGDG IXVRJ«QLFD VLQ TXH UHVXOWDVHQ DIHFWDGDV RWUDV IXQFLRQHV
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5\FKORZVND HW DO  7RGRV HVWRV GDWRV FRUURERUDQ OD LPSRUWDQFLD GH OD
UHJLµQ VWHP HQ HO SURFHVR GH IXVLµQ SRU OR TXH HQ HO IXWXUR SRGU¯D VHU
LQWHUHVDQWH ODSURGXFFLµQUHFRPELQDQWHGH ODSURWH¯QD(FRPSUHQGLHQGR ORV
UHVLGXRVD








&RPELQDQGR ORVGDWRVREWHQLGRVHQ ORVH[SHULPHQWRVGH LQWHUDFFLµQFRQ
O¯SLGRV UHDOL]DGRVFRQ ORVREWHQLGRVSDUD ODVSURWH¯QDVGH IXVLµQ WLSR ,, SRGU¯D





WUDQVSRUWDGR D ORV HQGRVRPDV GRQGH HO S+ £FLGR GH HVWH FRPSDUWLPHQWR
SURYRFDU¯DODGLVRFLDFLµQGHOKHWHURG¯PHUR((GDQGROXJDUDODH[SRVLFLµQGH
ORVS«SWLGRVIXVRJ«QLFRVGH(\DODUHRULHQWDFLµQGH(SHUSHQGLFXODUPHQWHD
ODPHPEUDQD /DV LQWHUDFFLRQHV HOHFWURVW£WLFDV FRQWULEXLU¯DQ D OD DSUR[LPDFLµQ
HQWUHODVPHPEUDQDVYLUDOHV\FHOXODUHV\ORVS«SWLGRVIXVRJ«QLFRVVHLQVHUWDU¯DQ
HQ ODPHPEUDQDGHO HQGRVRPD'HPDQHUDVLPLODUDRWUDVSURWH¯QDVGH IXVLµQ
WLSR ,, GH DOID \ IODYLYLUXV HQ ODV TXH VH KD REVHUYDGR TXH OD HVWUXFWXUD SRVW
IXVLµQFRQVLVWHHQODUHRUJDQL]DFLµQGHORVG¯PHURVDKRPRWU¯PHURV%UHVVDQHOOL

























XQ KHWHURG¯PHUR QR FRYDOHQWH HQ OD VXSHUILFLH YLUDO ( DFW¼D FRPR SURWH¯QD
DFRPSD³DQWHLPSLGLHQGRODH[SRVLFLµQGHORVS«SWLGRVGHIXVLµQGH(%(OS+£FLGR




S«SWLGRV GH IXVLµQ GH ( HQ OD PHPEUDQD FHOXODU ' ( SRGU¯D DVRFLDUVH IRUPDQGR
KRPRWU¯PHURV ( /RV KRPRWU¯PHURV DGRSWDU¯DQ XQD FRQIRUPDFLµQ HQ KRUTXLOOD FRQ OD
SRVLEOHSDUWLFLSDFLµQGH OD UHJLµQVWHP UHJLµQTXHXQHHOHFWRGRPLQLRFRQHOGRPLQLR
WUDQVPHPEUDQD 'UXPPHU \ 3RXPERXULRV  ) 6H SURGXFH OD IXVLµQ GH ODV
PHPEUDQDVYLUDO\FHOXODUJUDFLDVDORVFDPELRVFRQIRUPDFLRQDOHVH[SHULPHQWDGRVSRU








LQWHUDFFLRQHV FRYDOHQWHV \ JUDFLDV D OD LQIRUPDFLµQ REWHQLGD HQ HVWXGLRV
UHFLHQWHVDFHUFDGHOSDWUµQGHSXHQWHVGLVXOIXURGHODPLVPD.UH\HWDO
:KLGE\ HW DO  VH REVHUYµ TXH HQ HO HFWRGRPLQLR GH ( HPSOHDGR HQ
QXHVWURV HVWXGLRV HO HQODFH GLVXOIXUR H[LVWHQWH HQWUH ODV &\V  \  QR
H[LVWLU¯D\DTXHHVWDSURWH¯QDHVW£WUXQFDGDHQHOUHVLGXR3RUWDQWROD&\V
 VH HQFRQWUDU¯D OLEUH HQ HO HFWRGRPLQLR GH ( SXGLHQGR GDU OXJDU D OD
IRUPDFLµQGHSXHQWHVGLVXOIXURLQWHUPROHFXODUHV\FRQWULEX\HQGRDODDJUHJDFLµQ
GH OD SURWH¯QD HQ VROXFLµQ $GHP£V OD SUHVHQFLD GH HVWRV DJUHJDGRV SRGU¯D
D I S C U S I Ó N |






+LV HQ HO H[WUHPR DPLQR WHUPLQDO GH OD SURWH¯QD FRQ HO ILQ GH IDFLOLWDU VX
SXULILFDFLµQ /D VHFUHFLµQ GH OD SURWH¯QD DOPHGLR H[WUDFHOXODU UHVXOWµ VHUPX\




HODOWR UHQGLPLHQWRHQHODLVODPLHQWRGH(&6HVW« UHODFLRQDGRFRQ ODPHQRU






EDQGDV FRUUHVSRQGLHQWHV D ODV IRUPDV PRQRP«ULFD GLP«ULFD WULP«ULFD \
WHWUDP«ULFD FRPR RFXUUH FRQ ( DXQTXH OD SURSRUFLµQ GH OD IRUPD
PRQRP«ULFD IXH PX\ VXSHULRU D OD REWHQLGD FRQ ( 3RU RWUR ODGR ORV
UHVXOWDGRV REWHQLGRV HQ ORV H[SHULPHQWRV GH YHORFLGDG GH VHGLPHQWDFLµQ HQ
FRQGLFLRQHV QDWLYDV PHGLDQWH XOWUDFHQWULIXJDFLµQ DQDO¯WLFD PRVWUDURQ TXH OD






SURWH¯QD ( 5RGU¯JXH] 0 7HVLV 'RFWRUDO  HVWRV H[SHULPHQWRV VH
UHDOL]DURQ WDPEL«Q D S+  REVHUY£QGRVH XQ DXPHQWR GH OD SURSRUFLµQ GH
PRQµPHUR SDUD DPEDV SURWH¯QDV VLHQGR HVWDV IRUPDV PRQRP«ULFDV ODV












 QR REVHUY£QGRVH YDULDFLRQHV LPSRUWDQWHV HQ FXDQWR D ORV SRUFHQWDMHV GH
HVWUXFWXUDVHFXQGDULDDDPERVYDORUHVGHS+DOLJXDOTXHVHREWXYRFRQ(
(Q ORV HVSHFWURV GH GLFUR¯VPR FLUFXODU HQ HO89 SUµ[LPR DSDUHFHQ GRV
EDQGDV GLFURLFDV QHJDWLYDV LQGLFDQGR HO HQWRUQR DVLP«WULFR HQ HO TXH VH
HQFXHQWUDQ ORV FURPµIRURVGH OD SURWH¯QD$GHP£V ORVHVSHFWURVGH(&6 \
(VRQPX\VLPLODUHVQRDSUHFL£QGRVHQLQJ¼QFDPELRHQODFRQIRUPDFLµQGHO
PXWDQWH FRQ UHVSHFWR D OD SURWH¯QD VDOYDMH (O HVSHFWUR GH HPLVLµQ GH
IOXRUHVFHQFLD LQGLFD TXH ORV 7US GH OD SURWH¯QD (&6 VH HQFXHQWUDQ HQ XQ
HQWRUQR UHODWLYDPHQWH SRFR KLGURIµELFR PRVWUDQGR XQ P£[LPR GH HPLVLµQ
FHQWUDGR HQ WRUQR D  QP OR TXH LQGLFDU¯D TXH QR VH KDQ SURGXFLGR
YDULDFLRQHVHQHOPLFURHQWRUQRGHORVIOXRUµIRURVGHODSURWH¯QD
/D FDSDFLGDG SDUD UHFRQRFHU ORV DQWLFXHUSRV SUHVHQWHV HQ HO VXHUR GH
SDFLHQWHV LQIHFWDGRV SRU HO +&9 SRU SDUWH GHO PXWDQWH (&6 FRQILUPµ OD
DGHFXDGD FRQIRUPDFLµQ GH OD SURWH¯QD /D REWHQFLµQ GH VH³DOHV VLPLODUHV
UHVSHFWR D OD SURWH¯QD VDOYDMH GHPRVWUµ TXH OD SUHVHQFLD GH XQD PD\RU
SURSRUFLµQGHPRQµPHURHQHOPXWDQWHQRSURGXFHPRGLILFDFLRQHVVLJQLILFDWLYDV
HQFXDQWRDVXFDSDFLGDGDQWLJ«QLFD\SRUWDQWR ORVHS¯WRSRVUHFRQRFLGRVSRU
ORV DQWLFXHUSRV GHO VXHUR GH ORV SDFLHQWHV QR VH YHQ HQPDVFDUDGRV SRU OD
SUHVHQFLD GH DJUHJDGRV (O UHFRQRFLPLHQWR GH (&6 SRU HO DQWLFXHUSR
FRQIRUPDFLRQDO + IXH PX\ VLPLODU DO GH ( FRQILUPDQGR TXH QR H[LVWHQ
YDULDFLRQHVHQODFRQIRUPDFLµQGHODSURWH¯QD

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 (Q YLVWD GH HVWRV UHVXOWDGRV VH SXHGH DILUPDU TXH OD VXVWLWXFLµQ




 &RQ HO ILQ GH FRPSUREDU VL OD SUHVHQFLD GH DJUHJDGRV DIHFWD D OD
FDSDFLGDGGHLQWHUDFFLµQ\GHVHVWDELOL]DFLµQGHYHV¯FXODVIRVIROLS¯GLFDVGH(
VHUHDOL]DURQHQVD\RVGH LQWHUDFFLµQ O¯SLGRSURWH¯QDFRQHOPXWDQWH(&6'H
OD PLVPD PDQHUD TXH FRQ ORV PXWDQWHV GH IXVLµQ GH ( HVWRV HQVD\RV VH
UHDOL]DURQFRQYHV¯FXODVGH3*DS+
 /RV UHVXOWDGRV REWHQLGRV SXVLHURQ GH PDQLILHVWR TXH OD SUHVHQFLD GH





 w0 OR TXH LPSOLFD OD IRUPDFLµQ GH DJUHJDGRV GH PHQRU WDPD³R (VWH
UHVXOWDGRLQGLFDU¯DTXHODSUHVHQFLDGHXQDPD\RUSURSRUFLµQGHROLJµPHURVHQ
ODSURWH¯QD(SRGU¯DIDYRUHFHUODDJUHJDFLµQGHYHV¯FXODVGH3*DS+(Q
ORV HQVD\RV GH PH]FOD GH O¯SLGRV \ GH OLEHUDFLµQ GH FRQWHQLGRV DFXRVRV VH
REVHUYµ XQ FRPSRUWDPLHQWR DQ£ORJR GHO PXWDQWH (&6 FRQ UHVSHFWR D OD
SURWH¯QD VDOYDMH $V¯ (&6 SURYRFD TXH ORV DJUHJDGRV GH YHV¯FXODV GH 3*
DFDEHQIXVLRQDQGRFRPSOHWDPHQWHDS+DXQDFRQFHQWUDFLµQGHSURWH¯QDGH




REVHUYDGRFRQ( ODDPSOLWXGGH OD WUDQVLFLµQGLVPLQX\HVLHQGRHVWHHIHFWR
P£V DFXVDGR D WHPSHUDWXUDV SRU HQFLPD GH OD 7P \ OD 7P H[SHULPHQWD XQ
SHTXH³RDXPHQWR$GHP£V VHREWXYLHURQ UHVXOWDGRVVLPLODUHV FRQ ODV VRQGDV
'3+ \ 70$'3+ DXQTXH DOJR P£V DFXVDGRV FRQ '3+ (VWH HIHFWR HV
FDUDFWHU¯VWLFRGHSURWH¯QDVLQWHJUDOHVGHPHPEUDQD
|D I S C U S I Ó N 
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3RU ¼OWLPR PHGLDQWH HVSHFWURVFRS¯D )7,5$75 VH REWXYLHURQ ORV
HVSHFWURVGH(&6HQSUHVHQFLD\DXVHQFLDGHYHV¯FXODVGH'03*DS+\
(O F£OFXOR GH ORV HVSHFWURV GH GLIHUHQFLD D DPERV YDORUHV GH S+SHUPLWLµ
REVHUYDUODDSDULFLµQGHXQDHVWUXFWXUDHQK«OLFH˞TXHUHSUHVHQWDHOGHOD
SURWH¯QDDS+DOLJXDOTXHRFXUUHFRQ(1XHYDPHQWHORVYDORUHVGHORV
SRUFHQWDMHV GH HVWUXFWXUD VHFXQGDULD FDOFXODGRV PHGLDQWH HO P«WRGR GH











( 3UHFLVDPHQWH HVWH DOWR FRQWHQLGR HQ PRQµPHUR MXQWR FRQ HO DOWR
UHQGLPLHQWR GH SXULILFDFLµQ REWHQLGR SDUD HO PXWDQWH IXH DSURYHFKDGR SDUD
LQWHQWDU FRQFHQWUDU OD SURWH¯QD FRQ HO ILQ GH SRGHU FULVWDOL]DUOD <D VH KD
FRPHQWDGRDQWHULRUPHQWH OD IDOWD GHGDWRVHVWUXFWXUDOHVGH ODV SURWH¯QDVGH OD
HQYROWXUD GHO +&9 OR TXH KD GLILFXOWDGR HO HVWXGLR GH ORV PHFDQLVPRV
PROHFXODUHVTXHGDQOXJDUDODHQWUDGD\IXVLµQGHOYLUXVFRQODVF«OXODVGLDQD\





HOHYDGD JOLFRVLODFLµQ GH OD SURWH¯QD \D TXH ODV JOLFRVLODFLRQHV LQWURGXFHQ XQD
PD\RUKHWHURJHQHLGDGTX¯PLFD\FRQIRUPDFLRQDOTXHGLILFXOWDQ ODFULVWDOL]DFLµQ
<D TXH (&6 SXHGH VHU XQ EXHQ FDQGLGDWR SDUD GHWHUPLQDU OD HVWUXFWXUD
WULGLPHQVLRQDOGHWDOODGDGHOHFWRGRPLQLRGH(PHGLDQWHGLIUDFFLµQGH UD\RV;
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3DUD FRPSUREDU HVWD KLSµWHVLV \ REVHUYDU OD LQIOXHQFLD GH ( HQ HO
SOHJDPLHQWRGH(VHUHDOL]µXQDFRQVWUXFFLµQIRUPDGDSRUODJOLFRSURWH¯QD(
FRPSOHWD FRQ VX UHJLµQ WUDQVPHPEUDQD VHJXLGD GHO HFWRGRPLQLR GH (
FRQVWUXFFLµQ(WPE(FRQHOILQGHFRQVHJXLUODVHFUHFLµQGHODSURWH¯QD(
DO PHGLR GH FXOWLYR GH ODV F«OXODV GH LQVHFWR 7QL WUDV VX SOHJDPLHQWR HQ
SUHVHQFLDGH((VWDFRQVWUXFFLµQVHREWXYREDV£QGRQRVHQXQHVWXGLRSUHYLR
FRQ XQD FRQVWUXFFLµQ VLPLODU OD H[SUHVLµQ GH OD PLVPD HQ F«OXODV 6 GH
'URVµILOD SHUPLWLµ REWHQHU OD SURWH¯QD ( HQ HO VREUHQDGDQWH FRUUHFWDPHQWH











HO LQWHULRU FHOXODU VH REVHUYµ XQD JUDQ FDQWLGDG GH EDQGDV FRQ WDPD³RVPX\
KHWHURJ«QHRV SXGLHQGR FRUUHVSRQGHU D ( D ( R D FRPSOHMRV (( FRQ
GLVWLQWRV JUDGRV GH JOLFRVLODFLµQ TXH QR VH KDQ SOHJDGR DGHFXDGDPHQWH R
LQFOXVRFRQXQFLHUWRJUDGRGHGHJUDGDFLµQ/DFDQWLGDGGHSURWH¯QDVHFUHWDGD
UHVXOWµ QR VHUPX\ HOHYDGD OR TXH VXJLHUH MXQWR FRQ OD KHWHURJHQHLGDG HQ HO
WDPD³RGHSURWH¯QDVREWHQLGDVHQHOLQWHULRUFHOXODUTXHHOSURFHVDPLHQWRHQWUH
(\(QRHVWDQHILFD]FRPRHOSURFHVDPLHQWRTXHWLHQHOXJDUWUDVHOS«SWLGR
VH³DO JS TXH SUHFHGH DO UHVWR GH FRQVWUXFFLRQHV XVDGDV HQ HO VLVWHPD GH
EDFXORYLUXV$GHP£VODVHFUHFLµQGHSURWH¯QDUHVXOWµVHUµSWLPDDOFXDUWRG¯DGH
LQIHFFLµQ PLHQWUDV TXH FRQ HO UHVWR GH SURWH¯QDV REWHQLGDV SUHYLDPHQWH
LQFOX\HQGR ( OD VHFUHFLµQ IXH µSWLPD HQ HO TXLQWR G¯D (VWH KHFKR SRGU¯D
H[SOLFDUVH SRU HO GLVWLQWR SURFHVDPLHQWR GH HVWD SURWH¯QD UHVSHFWR DO UHVWR \D
TXH ODV SURWHDVDV HQFDUJDGDV GH UHDOL]DU HO FRUWH SURWHRO¯WLFR HQWUH( \( \
HQWUH JS \( VHU¯DQ GLVWLQWDV$XQTXH WDPEL«QSRGU¯D VHU GHELGR D TXH(
DFWXDVHWDO\FRPRVHKDSURSXHVWRFRPRFKDSHURQDHQHOSOHJDPLHQWRGH(
DFHOHUDQGR HO SOHJDPLHQWR GH OD PLVPD \ SRU WDQWR REWHQLHQGR OD P£[LPD













HQ HO 89 OHMDQR LQGLFµ TXH DO LJXDO TXH ( OD SURWH¯QD SUHVHQWD XQ DOWR
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SRUFHQWDMHGHHVWUXFWXUD˟\DSHULµGLFDVLHQGRPX\EDMRVXFRQWHQLGRHQK«OLFH
˞ 3RU WDQWR QR VH KDQ SURGXFLGR YDULDFLRQHV LPSRUWDQWHV HQ OD HVWUXFWXUD
VHFXQGDULD GH ( FXDQGR VH SOLHJD HQ SUHVHQFLD GH ( /RV HVSHFWURV GH
HPLVLµQ GH IOXRUHVFHQFLD LQGLFDQ TXH ORV 7US GH (S VH HQFXHQWUDQ HQ XQ
HQWRUQR UHODWLYDPHQWH SRFR KLGURIµELFR PRVWUDQGR XQ P£[LPR GH HPLVLµQ





(O HVWDGR GHROLJRPHUL]DFLµQGH(S DQDOL]DGRPHGLDQWH3$*(6'6
HQ FRQGLFLRQHV QR UHGXFWRUDV GHPRVWUµ TXH OD SURWH¯QDPLJUDED HQ IRUPD GH
FXDWUREDQGDVFRUUHVSRQGLHQWHVD ODVIRUPDVPRQRP«ULFDGLP«ULFD WULP«ULFD\
WHWUDP«ULFD FRPR RFXUUH FRQ ( DXQTXH OD SURSRUFLµQ GH OD IRUPD
PRQRP«ULFDIXHPX\VXSHULRUDODREWHQLGDFRQODSURWH¯QDSOHJDGDHQDXVHQFLD
GH(8QDH[SOLFDFLµQSRGU¯DVHUTXHWDO\FRPRVHKDSURSXHVWR(DFWXDU¯D
FRPR FKDSHURQD GXUDQWH HO SOHJDPLHQWR GH ( GLILFXOWDQGR OD IRUPDFLµQ GH
ROLJµPHURV 2WUD SRVLEOH H[SOLFDFLµQ VHU¯D HO KHFKR GH TXH OD SURWH¯QD VH
HQFXHQWUDPXFKRP£VGLOXLGDHQHOPHGLRH[WUDFHOXODUGHODVF«OXODVGHLQVHFWR
GDGD VX EDMD VHFUHFLµQ \ SRU WDQWR ODV LQWHUDFFLRQHV LQWHUPROHFXODUHV VRQ
PHQRVIUHFXHQWHVORTXHUHVXOWDHQXQDGLVPLQXFLµQGHODDJUHJDFLµQ
/D UHDOL]DFLµQ GH XQ HQ]LPRLQPXQRHQVD\R HPSOHDQGR ORV VXHURV GH
SDFLHQWHV LQIHFWDGRV SRU HO +&9 SHUPLWLµ FRPSUREDU TXH (S SUHVHQWD HO
PLVPRSDWUµQGHUHFRQRFLPLHQWRTXH(SRUORVDQWLFXHUSRVSUHVHQWHVHQORV
VXHURVDXQTXHVHREVHUYµXQDGLVPLQXFLµQGHODVH³DOGHXQFRQUHVSHFWR
D( FRQ WRGRV ORV VXHURV (VWR SRGU¯D GHEHUVH DO SOHJDPLHQWR OLJHUDPHQWH
P£V FRPSDFWR TXH SUHVHQWDU¯D OD SURWH¯QD WDO \ FRPR VH REVHUYµ HQ ORV
HVSHFWURV GH IOXRUHVFHQFLD \ SRU WDQWR GDU¯D OXJDU D TXH ORV HS¯WRSRV
UHFRQRFLGRVSRU ORVDQWLFXHUSRVGH ORVVXHURVHVWXYLHUDQPHQRVH[SXHVWRV/D
XQLµQ GH (S DO DQWLFXHUSR + IXH PX\ VLPLODU D OD GH ( OR TXH
GHPXHVWUDTXHDPEDVSUHVHQWDQXQDFRQIRUPDFLµQFRUUHFWD\TXHDOPHQRVOD
UHJLµQ UHFRQRFLGD SRU HVWH DQWLFXHUSR QR KD VXIULGR QLQJ¼Q FDPELR
FRQIRUPDFLRQDOGXUDQWHVXSOHJDPLHQWRHQSUHVHQFLDGH(














/D FDSDFLGDGGH LQGXFLU DJUHJDFLµQGH YHV¯FXODV VH YLR UHGXFLGDHQXQ
DXQDFRQFHQWUDFLµQGHSURWH¯QDGHw0HQFRPSDUDFLµQFRQ((VWH
HIHFWR SXHGH HVWDU FDXVDGR SRU OD EDMD DJUHJDFLµQ TXH SUHVHQWD OD SURWH¯QD
(SDO LJXDOTXHVHREVHUYµHQHOFDVRGHOPXWDQWH(&6FRQILUPDQGROD
LQIOXHQFLDGH ODSUHVHQFLDGHROLJµPHURVGH(HQ ODDJUHJDFLµQGHYHV¯FXODV
3DUHFH TXH D PD\RU FDQWLGDG GH ROLJµPHURV GH HOHYDGD PDVD PROHFXODU
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GH OD PLVPD FRQ HO ILQ GH SURIXQGL]DU P£V HQ ORV HIHFWRV SURGXFLGRV SRU ODV
SHTXH³DVYDULDFLRQHVHQODHVWUXFWXUDWHUFLDULDGHODSURWH¯QD(QFXDOTXLHUFDVR
ORVGDWRVREWHQLGRVHQHVWRVHVWXGLRVSRQHQGHPDQLILHVWRTXH ODSUHVHQFLDGH








 &RPR \D VH KD PHQFLRQDGR DQWHULRUPHQWH ODV JOLFRSURWH¯QDV GH OD
HQYROWXUDGHO+&9PHGLDQHQODPD\RU¯DGHORVSURFHVRVGHHQWUDGDGHOYLULµQ
LQFOX\HQGRODXQLµQDODF«OXODODHQGRFLWRVLV\ODIXVLµQHQHOHQWRUQRGHEDMRS+
SURSRUFLRQDGRSRU ORVHQGRVRPDV WHPSUDQRV %ODQFKDUGHW DO &ROOHU HW
DO  'HOHHUVQ\GHU HW DO  'XEXLVVRQ HW DO  +VX HW DO 
.RXWVRXGDNLV HW DO  0HHUWHQV HW DO  2S 'H %HHFN HW DO 
7VFKHUQHHWDO/DVIXQFLRQHVLQGLYLGXDOHVGHHVWDVJOLFRSURWH¯QDVQRKDQ
VLGRD¼QFRPSOHWDPHQWHHVWDEOHFLGDV$XQTXHVHKDGHPRVWUDGRTXH(VHXQH
D DOJXQRV GH ORV IDFWRUHV FHOXODUHV QHFHVDULRV SDUD OD HQWUDGD GHO +&9 VH













/D XQLµQ \ HQWUDGD GHO +&9 HQ ORV KHSDWRFLWRV KXPDQRV UHTXLHUH
P¼OWLSOHVIDFWRUHVFHOXODUHV(QWUHHOORVVHKDGHVFULWRTXHORVUHFHSWRUHV&'
\65%,LQWHUDFFLRQDQGHPDQHUDGLUHFWDFRQHOHFWRGRPLQLRGH(VROXEOH3LOHUL
HWDO 6FDUVHOOL HWDO (QHO FDVRGH ODVSURWH¯QDVGH ODVXQLRQHV
HVWUHFKDV&ODXGLQD\2FOXGLQDQRVHKDFRQVHJXLGRGHPRVWUDUXQDLQWHUDFFLµQ
GLUHFWDGH&ODXGLQD FRQ ODVJOLFRSURWH¯QDVGHO+&9DXQTXHHQ HO FDVRGH OD







HQ OD LQIHFFLµQ SRU HO +&9 )OLQW HW DO  +LJJLQERWWRP HW DO  6LQ




D&' VH OOHYµD FDER OD H[SUHVLµQ \SXULILFDFLµQ GHO /(/GH&'KXPDQR
IXVLRQDGRFRQ*67HQ(FROL'HHVWDPDQHUDVHFRPSUREµTXH(VHXQHDO
/(/ GH &' GH PDQHUD GHSHQGLHQWH GH OD FRQFHQWUDFLµQ OR FXDO SRQH GH





(&6 \D TXH SUHVHQWD XQD SURSRUFLµQ GH PRQµPHUR VXSHULRU D ( /RV
UHVXOWDGRV REWHQLGRV PRVWUDURQ TXH OD FDSDFLGDG GH XQLµQ GH (&6 D /(/
&'HVXQVXSHULRUDODGH(SRU ORTXHSDUHFHTXHODSUHVHQFLDGH
XQD PD\RU FDQWLGDG GH PRQµPHUR HQ HO PXWDQWH SHUPLWLU¯D TXH TXHGDVHQ
H[SXHVWRV P£V VLWLRV GH XQLµQ DO UHFHSWRU TXH QR VHU¯DQ DFFHVLEOHV HQ ORV
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ROLJµPHURV SUHVHQWHV HQ ( 7DPEL«Q VH DQDOL]µ OD FDSDFLGDG GH XQLµQ GH
(SD/(/&'FRPSURE£QGRVHTXHGLFKDSURWH¯QDSUHVHQWDXQDFDSDFLGDG
GH XQLµQ PX\ VLPLODU D ( (VWR LQGLFDU¯D QXHYDPHQWH TXH ODV SHTXH³DV
YDULDFLRQHV REVHUYDGDV HQ OD FRQIRUPDFLµQ GH HVWD SURWH¯QD FRQ UHVSHFWR D
(QRDIHFWDQDVXFDSDFLGDGGHLQWHUDFFLRQDUFRQHOUHFHSWRUFHOXODU&'\
UHIXHU]D QXHYDPHQWH OD KLSµWHVLV GH TXH ( FRQVWLWX\H XQD XQLGDG GH
SOHJDPLHQWRLQGHSHQGLHQWH
3RU RWUR ODGR %DQNZLW] \ FRO  REVHUYDURQ TXH HO /(/ GH &'
KXPDQR QHXWUDOL]DED \ SUHFLSLWDED +&9SS FRQ OD UHJLµQ +95 GH (
GHOHFLRQDGDPXFKRP£VI£FLOPHQWHTXHODV+&9SSVDOYDMHVGHPRVWUDQGRTXHOD
UHJLµQ +95 GH ( HQPDVFDUD HO VLWLR GH XQLµQ D &' (VWD KLSµWHVLV VH
FRPSUREµ JUDFLDV D TXH VH GLVSRQ¯D GH XQ PXWDQWH TXH FDUHFH GH OD UHJLµQ
+95GH(( DPLQR£FLGRVDGHVFULWRHQXQD WHVLVDQWHULRUGHO
JUXSR5RGU¯JXH]07HVLV'RFWRUDO$GHP£VFRQHOILQGHFRPSUREDUOD




HW DO  5RWKZDQJO HW DO  5\FKORZVND HW DO  /RV UHVXOWDGRV
REWHQLGRVPRVWUDURQ TXH( SUHVHQWD XQD FDSDFLGDG SDUD LQWHUDFFLRQDU FRQ
&'XQVXSHULRUD(ORTXHFRQILUPDODKLSµWHVLVGHOEORTXHRGHOVLWLR
GHXQLµQD&'SRUODUHJLµQ+95PLHQWUDVTXH(ෙFRQVHUYDVµORHO
GH OD FDSDFLGDG GH ( SDUD LQWHUDFFLRQDU FRQ &' FRUURERUDQGR OD
HVSHFLILFLGDGGHODLQWHUDFFLµQ(&'3RVLEOHPHQWHHOVLWLRGHXQLµQGH(D
&'HQODV+&9SSVHHQFXHQWUDHVFRQGLGRKDVWDTXHVHSURGXFHODLQWHUDFFLµQ
FRQ XQ IDFWRU FHOXODU TXH SURYRFD XQ FDPELR FRQIRUPDFLRQDO GDQGR OXJDU D OD
H[SRVLFLµQGHOVLWLRGHXQLµQD&'\SUHSDUDQGRDOYLUXVSDUDHOFRQWDFWRFRQ
HO PLVPR (VWD HVWUDWHJLD WDPEL«Q VH KD REVHUYDGR HQ HO YLUXV GH OD
LPQXQRGHILFLHQFLDKXPDQD+,9TXHLQWHUDFFLRQDFRQ&'SURGXFL«QGRVHXQ
FDPELR FRQIRUPDFLRQDO TXH IDFLOLWD HO FRQWDFWR FRQ ORV UHFHSWRUHV GH
TXLPLRTXLQDV WLSR &;&5 R &&5 :\DWW \ 6RGURVNL  (VWHPHFDQLVPR
SRGU¯DIDFLOLWDUODHYDVLµQGHODVUHVSXHVWDVLQPXQHVQHXWUDOL]DQWHVDWUDY«VGHOD
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FRQ &' \D TXH KD\ XQD PD\RU LQWHUDFFLµQ FXDQGR ODV F«OXODV HVW£Q
WUDQVIHFWDGDVFRQHVWHUHFHSWRU3DUDFRUURERUDUVLODPD\RUXQLµQREVHUYDGDHQ
ODVF«OXODVWUDQVIHFWDGDVHUDGHELGDDODXQLµQGHODVSURWH¯QDVDOUHFHSWRU&'
GHPDQHUD HVSHF¯ILFD VH SURFHGLµ D SUHLQFXEDU ODV F«OXODV FRQ XQ DQWLFXHUSR
EORTXHDQWHGHOVLWLRGHXQLµQD(HQ&'REVHUY£QGRVHXQDGLVPLQXFLµQHQOD
XQLµQDODVF«OXODVWUDQVIHFWDGDVKDVWDDOFDQ]DUXQYDORUVLPLODUDOREWHQLGRFRQ
ODV F«OXODV QR WUDQVIHFWDGDV (VWH UHVXOWDGR GHPXHVWUD OD HVSHFLILFLGDG GH OD
XQLµQ GH ( \ (&6 DO UHFHSWRU &' KXPDQR FRPSOHWR REVHUY£QGRVH
QXHYDPHQWHXQDPD\RUFDSDFLGDGGHXQLµQGH(&6DO UHFHSWRU(VP£V VL
QRVILMDPRVHQODIRUPDGHOKLVWRJUDPDREWHQLGRHQOD)LJXUDGHODSDUWDGR




GH F«OXODV FRQ XQD LQWHQVLGDG GH IOXRUHVFHQFLD LQWHUPHGLD HQWUH ODV GRV
SREODFLRQHV GH F«OXODV REVHUYDGDV FRQ (&6 (VWH UHVXOWDGR SRGU¯D LQGLFDU
TXH ODSREODFLµQFRQPD\RU LQWHQVLGDGGH IOXRUHVFHQFLDREVHUYDGDFRQ(&6
FRUUHVSRQGHU¯D D OD XQLµQ GH OD IRUPD PRQRP«ULFD GH OD SURWH¯QD FRQ &'
SUHVHQWDQGR XQD PD\RU XQLµQ DO UHFHSWRU PLHQWUDV TXH HQ ( OD PHQRU
SURSRUFLµQGHPRQµPHURQRSHUPLWHREVHUYDUODVGRVSREODFLRQHV
(QFXDOTXLHU FDVR VHKDFRQVHJXLGRGHPRVWUDUTXH ODXQLµQGH( \
(&6 DO UHFHSWRU&'HVHVSHF¯ILFD \TXHDPEDVSURWH¯QDVSUHVHQWDQXQD
FRQIRUPDFLµQ VLPLODU D OD TXH SUHVHQWDU¯DQ HQ OD SDUW¯FXOD YLUDO $GHP£V OD
SUHVHQFLD GH DJUHJDGRV HQ ( SRGU¯D HQPDVFDUDU DOJXQRV GH ORV VLWLRV GH
XQLµQDOUHFHSWRU
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3RU¼OWLPRVH OOHYDURQDFDERHQVD\RVGHFRORFDOL]DFLµQFRQDOJXQRVGH
ORV UHFHSWRUHV GHVFULWRV SDUD HO +&9 HQ F«OXODV +XK PHGLDQWH
LQPXQRIOXRUHVFHQFLD (Q ODV LP£JHQHV REWHQLGDV SRU PLFURVFRS¯D FRQIRFDO VH




QR VH REVHUYµ FRORFDOL]DFLµQ (VWRV UHVXOWDGRV LQGLFDQ OD H[LVWHQFLD GH XQD








/RV YLUXV SXHGHQ XWLOL]DU GLIHUHQWHV UXWDV HQGRF¯WLFDV SDUD HQWUDU HQ ODV
F«OXODVKX«VSHGLQFOX\HQGRDPDFURSLQRFLWRVLVSURFHVRGRQGHODVVXVWDQFLDV
SUHVHQWHV HQ HO IOXLGR H[WUDFHOXODU VRQ LQWHUQDGDV GH PDQHUD LQHVSHF¯ILFD E
HQGRFLWRVLVPHGLDGDSRUUHFHSWRULQFOX\HQGRODVY¯DVGHSHQGLHQWHVGHFODWULQD\
FDYHROLQD F PHFDQLVPRV HQGRF¯WLFRV EDVDGRV HQ EDOVDV OLS¯GLFDV TXH VRQ
LQGHSHQGLHQWHVGHFODWULQD\FDYHROLQD/DVY¯DVGHWU£ILFRGHUHFHSWRUHVGHILQHQ




GH FLHUWDV UXWDV SXHGH LQGXFLU HVWUDWHJLDV FRPSHQVDWRULDV TXH DFWLYHQ




 (Q HO FDVR GHO +&9 HO XVR GH GURJDV FRPR OD EDILORPLFLQD $ \ OD
FRQFDQDPLFLQD$TXH LQKLEHQ OD$73DVDYDFXRODUGLVLSDQGR ORVJUDGLHQWHVGH
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SURWRQDFLµQ GH OD PHPEUDQD GHPRVWUDURQ OD GHSHQGHQFLD GH OD HQWUDGD GHO
YLUXV FRQ HO S+ LPSOLFDQGR OD SDUWLFLSDFLµQ GH OD HQGRFLWRVLV PHGLDGD SRU
UHFHSWRU \ OD IXVLµQ HQ XQ FRPSDUWLPHQWR HQGRVRPDO £FLGR %ODQFKDUG HW DO
+VXHWDO7VFKHUQHHWDO8QHVWXGLRUHFLHQWHFRQ$51GH
LQWHUIHUHQFLD FRQILUPµ OD SDUWLFLSDFLµQ GH YDULRV JHQHV LPSOLFDGRV HQ OD
HQGRFLWRVLVPHGLDGDSRUFODWULQD\ ODSROLPHUL]DFLµQGHDFWLQDHQHOSURFHVRGH
HQWUDGDYLUDO &ROOHUHWDO7DPEL«QVHKDGHPRVWUDGR OD LPSOLFDFLµQGH
PLFURW¼EXORVHQODHQWUDGDGHOYLUXVTXHSUREDEOHPHQWHVHDQUHTXHULGRVSDUDOD
PLJUDFLµQ GH ODV YHV¯FXODV UHYHVWLGDV GH FODWULQD KDFLD ORV VLWLRV LQWUDFHOXODUHV
DGHFXDGRV5RRKYDQGHWDO
&RQHOILQGHHVWXGLDUODUXWDGHHQWUDGDVHJXLGDSRUODSURWH¯QD(HQ
ODV F«OXODV +XK VH UHDOL]DURQ HVWXGLRV GH LQKLELFLµQ GH GLIHUHQWHV Y¯DV
HQGRF¯WLFDVHPSOHDQGRGURJDVHVSHF¯ILFDV(OHIHFWRGH ODVGLVWLQWDVGURJDVVH
















TXHG£QGRVH OD SURWH¯QD ORFDOL]DGD HQ OD PHPEUDQD MXQWR FRQ OD WUDQVIHUULQD
SURWH¯QD XVDGD FRPR FRQWURO SRVLWLYR TXH VH LQWHUQD PHGLDQWH HQGRFLWRVLV
PHGLDGDSRUFODWULQD(OPLVPRHIHFWRVHREVHUYµDOWUDWDUODVF«OXODVFRQ3$2
ODPD\RU SDUWH GH OD SURWH¯QD VH TXHGDHQ ODPHPEUDQD VL ELHQ XQD SDUWH HV
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HQGRFLWDGDSUREDEOHPHQWHDWUDY«VGHRWURPHFDQLVPRGHHQWUDGDFRPRSXHGH
VHUODPDFURSLQRFLWRVLV3RUHOORVHWUDWDURQODVF«OXODVFRQ&\W'TXHLPSLGHOD
SROLPHUL]DFLµQ GH ILODPHQWRV DFWLQD (O HIHFWR GH HVWD GURJD QR LPSLGH OD
LQWHUQDFLµQ GH ( DXQTXH SDUWH GH OD SURWH¯QD TXHGD UHWHQLGD HQ OD
PHPEUDQD (VWR LQGLFD TXH OD Y¯D SUHIHULGD SDUD HO HQWUDGD GHO +&9 HV OD
HQGRFLWRVLVPHGLDGDSRU UHFHSWRUY¯DFODWULQDDXQTXH OD LQKLELFLµQGHHVWD UXWD
SRGU¯DDFWLYDUY¯DVGHHQWUDGDVDOWHUQDWLYDVFRPR ODPDFURSLQRFLWRVLV7DPEL«Q
VHHVWXGLµHOHIHFWRGHODHOLPLQDFLµQGHOFROHVWHUROGHODVPHPEUDQDVPHGLDQWH
HO WUDWDPLHQWR FRQ ˟P&' FRQ HO ILQ GH HOLPLQDU ORV 7(0V GRPLQLRV ULFRV HQ
WHWUDVSDQLQDV FRPR &' \D TXH VRQ UHJLRQHV GH OD PHPEUDQD ULFDV HQ
FROHVWHURO \ JOLFRHVILQJRO¯SLGRV (O FRQWURO SRVLWLYR XVDGR HQ HVWH FDVR IXH OD
VXEXQLGDG % GH OD WR[LQD GHO FµOHUD \D TXH VH XQH D JDQJOLµVLGRV *0
PRQRVLDORWHWUDKH[RVLOJDQJOLµVLGR 9DQ+H\QLQJHQ HW DO  ORFDOL]DGRV HQ
EDOVDV OLS¯GLFDV R UDIWV WDPEL«Q ULFDV HQ FROHVWHURO 6H REVHUYµ TXH WUDV HO
WUDWDPLHQWRFRQ˟P&'ODVXEXQLGDG%GH OD WR[LQDGHOFµOHUDQRVHXQ¯DD ODV
F«OXODVGHVDSDUHFLHQGRVXPDUFDMHPLHQWUDVTXH(SUHVHQWDEDXQPDUFDMH
P£VORFDOL]DGRHQODPHPEUDQDORTXHLQGLFDTXHODORFDOL]DFLµQGH&'HQORV
GRPLQLRV 7(0V HV LPSRUWDQWH SDUD VX LQWHUDFFLµQ FRQ HO UHFHSWRU \ VX
LQWHUQDFLµQ$¼QDV¯VHREVHUYµTXHSDUWHGHODSURWH¯QDHVHQGRFLWDGD ORTXH
LQGLFDU¯D QXHYDPHQWH TXH OD HQGRFLWRVLV GH ( VH SURGXFLU¯D SRU XQD Y¯D
DOWHUQDWLYD FXDQGR VH LQKLEH OD Y¯D GH HQWUDGD SULQFLSDO \R TXH SXHGH KDEHU





 (O WUDWDPLHQWR GH ODV F«OXODV FRQ 1+&O WLHQH FRPR HIHFWR XQD PHQRU
FRORFDOL]DFLµQ FRQ ORV HQGRVRPDV PDUFDGRV FRQ (($ 3DUHFH VHU TXH ODV
YHV¯FXODV UHYHVWLGDV GH FODWULQD DQWHV GH IXVLRQDUVH FRQ ORV HQGRVRPDV
WHPSUDQRVSDVDQSRU FRPSDUWLPHQWRVSUHHQGRVRPDOHVGRQGHSXHGHQTXHGDU
UHWHQLGDV/DNDGDP\DOLHWDO(VWRH[SOLFDU¯DHOHIHFWRREVHUYDGRFRQHVWD
GURJD TXHG£QGRVH OD SURWH¯QD ( UHWHQLGD HQ YHV¯FXODV TXH QR OOHJDQ D
IXVLRQDU FRQ ORV HQGRVRPDV WHPSUDQRV 3RU WDQWR DO LJXDO TXH VXFHGH FRQ HO
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YLUXV FRPSOHWR OD HQWUDGD \ HO WUDQVSRUWH GH ( D ORV FRPSDUWLPHQWRV
LQWUDFHOXODUHV GRQGH WLHQH OXJDU OD IXVLµQ HV GHSHQGLHQWH GHO EDMR S+ TXH
SUHVHQWDQHVWRVFRPSDUWLPHQWRV






DO S+ £FLGR GH HVWH FRPSDUWLPHQWR LQWUDFHOXODU (VWDV REVHUYDFLRQHV HVW£Q GH








VHJXLGRSRU ODSURWH¯QD(HQ ODXQLµQ\HQWUDGDHQ ODF«OXOD)LJXUD/D
XQLµQGH(DODF«OXODHVW£PHGLDGDSRUP¼OWLSOHVIDFWRUHVFHOXODUHV(QWUHHOORV
VHKDGHVFULWRTXHORV*$*VSUHVHQWHVHQODVXSHUILFLHFHOXODU\HQFRQFUHWRORV
SURWHRJOLFDQRV WLSR KHSDUDQ VXOIDWR LQWHUDFFLRQDQ FRQ( VROXEOH %DUWK HW DO
SXGLHQGRFRQVWLWXLUXQDXQLµQGHEDMDDILQLGDGTXHSHUPLWLU¯DODLQWHUDFFLµQ
GH OD SURWH¯QD FRQ RWURV UHFHSWRUHV GH PD\RU HVSHFLILFLGDG $ FRQWLQXDFLµQ
WHQGU¯D OXJDU OD LQWHUDFFLµQ GH ( FRQ 65%, \ &' (Q HO FDVR GHO YLUXV
FRPSOHWRVHKDGHVFULWRTXHODVHFXHQFLDGHHYHQWRVVHU¯DHQSULPHUOXJDUXQD






XQLµQ HQ ( QR KD VLGR FDUDFWHUL]DGR FRPSOHWDPHQWH &' VH HQFXHQWUD
D I S C U S I Ó N |
ORFDOL]DGRHQUHJLRQHV7(0FX\DFRPSRVLFLµQSRGU¯DVHUUHJXODGDSRU65%,(O
KDOOD]JR GH FRPSOHMRV&'&ODXGLQD HQ HVWDV UHJLRQHV GH ODPHPEUDQD GH
ODV F«OXODV GH KHSDWRPD +DUULV HW DO  DV¯ FRPR HO KHFKR GH TXH OD
SHUWXUEDFLµQGHHVWRVFRPSOHMRVG« OXJDUD OD LQKLELFLµQGH ODHQWUDGDGHO+&9
)DUTXKDU HW DO  VXJLHUH TXH WUDV VX LQWHUDFFLµQ FRQ ( &'
LQWHUDFFLRQDU¯D FRQ &ODXGLQD HQ ODV UHJLRQHV 7(0 D WUDY«V GHO SULPHU OD]R
H[WUDFHOXODUGH&ODXGLQD+DUULVHWDO(OFRPSOHMR(&'&ODXGLQD
VHU¯D WUDQVSRUWDGR D ODV XQLRQHV HVWUHFKDV D WUDY«V GH OD UHRUJDQL]DFLµQ GHO
FLWRHVTXHOHWRGHDFWLQDGRQGHVHSURGXFLU¯DODLQWHUDFFLµQFRQ2FOXGLQD3DUHFH
TXHH[LVWHXQDLQWHUDFFLµQGLUHFWDGH(FRQ2FOXGLQD%HQHGLFWRHWDO/LX
HW DO  \ TXH ODV LQWHUDFFLRQHV FRQ HVWH UHFHSWRU GHVHQFDGHQDU¯DQ OD








&RQ HO ILQ GH FRPSUREDU OD FDSDFLGDG GH OD JOLFRSURWH¯QD ( SDUD
FRPSHWLU FRQ SVHXGRSDUW¯FXODV LQIHFWLYDV GHO +&9 +&9SS SRU OD XQLµQ D ORV
UHFHSWRUHVFHOXODUHVVHUHDOL]DURQHQVD\RVGHEORTXHRGHODLQIHFFLµQPHGLDGD
SRUGLFKDVSDUW¯FXODVHQF«OXODV+XK&RPRFRQWUROSRVLWLYRGHOEORTXHRGH OD
LQIHFFLµQ GH HPSOHµ XQ DQWLFXHUSR DQWL&' TXH IXH FDSD] GH LQKLELU
FRPSOHWDPHQWH OD LQIHFFLµQ SRU +&9SS D XQD FRQFHQWUDFLµQ GH  wJPO /RV
UHVXOWDGRVREWHQLGRVPRVWUDURQTXHODSURWH¯QD(QRHUDFDSD]GHEORTXHDU
ODLQIHFFLµQSRU+&9SSFRUUHVSRQGLHQWHVDOJHQRWLSRDO¯QHD+\DTXHQRVH
REWXYR LQKLELFLµQ FRQ FRQFHQWUDFLRQHV GH SURWH¯QD GH KDVWD  wJPO (VWH
UHVXOWDGR LQGLFDTXH ODDILQLGDGGH(SRU ODXQLµQDVXV UHFHSWRUHVHVPX\
LQIHULRUDODTXHSUHVHQWDODJOLFRSURWH¯QD(HQODV+&9SSV$GHP£VWDPSRFR
VH REWXYR XQ EORTXHR GH OD LQIHFFLµQ SRU +&9SS FRQ ODV SURWH¯QDV (&6 \
(SLQGLFDQGRTXHHVWHUHVXOWDGRQRHUDGHELGRDODSUHVHQFLDGHDJUHJDGRV
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HQ OD F«OXOD 3DVR  /D SURWH¯QD ( LQWHUDFFLRQD FRQ UHFHSWRUHV SUHVHQWHV HQ OD
VXSHUILFLH GH OD F«OXOD FRPR *$*V 65%, \ &' 3DVR  &' VH HQFXHQWUD HQ
GRPLQLRV ULFRV HQ WHWUDVSDQLQDV 7(0V GRQGH LQWHUDFFLRQD FRQ XQR GH ORV
FRPSRQHQWHV GH ODV XQLRQHV HVWUHFKDV &ODXGLQD 3DVR  (O FRPSOHMR IRUPDGR SRU
(&'&ODXGLQD HV WUDQVSRUWDGR D ODV XQLRQHV HVWUHFKDV PHGLDQWH
UHRUJDQL]DFLRQHV GHO FLWRHVTXHOHWR GH DFWLQD GRQGH OD LQWHUDFFLµQ FRQ RWUR GH ORV
FRPSRQHQWHVGH ODV XQLRQHVHVWUHFKDV2FOXGLQDSHUPLWH ODHQGRFLWRVLVPHGLDGDSRU
FODWULQD 3DVR  ( HV WUDQVSRUWDGD D ORV HQGRVRPDV WHPSUDQRV GH PDQHUD
GHSHQGLHQWH GHO S+ £FLGR GH HVWH FRPSDUWLPHQWR 8QD YH] HQ ORV HQGRVRPDV HO S+




8QD SRVLEOH H[SOLFDFLµQ GH HVWRV UHVXOWDGRV HV TXH OD VHFXHQFLD GH OD
SURWH¯QD(HPSOHDGDHQHVWRVHVWXGLRVFRUUHVSRQGHDOJHQRWLSRDO¯QHD37
PLHQWUDVTXH OD VHFXHQFLDGH ODVJOLFRSURWH¯QDVGH OD VXSHUILFLHGH ODV+&9SS
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D(GHODVO¯QHDV+\37SRGU¯DQH[SOLFDUORVGDWRVREWHQLGRVVHOOHYµDFDER
XQ DOLQHDPLHQWR GH VHFXHQFLD HQWUH DPEDV REWHQL«QGRVH XQD LGHQWLGDG GH
VHFXHQFLDGHO\PXWDFLRQHVHQ(37FRQUHVSHFWRD+)LJXUD
'HHVWDVPXWDFLRQHVVHHQFXHQWUDQHQODVUHJLRQHVKLSHUYDULDEOHVTXHVH
FDUDFWHUL]DQ SRU SUHVHQWDU XQD DOWD WDVD GH PXWDFLµQ 'H ODV  UHVWDQWHV 
FRUUHVSRQGHQ D UHVLGXRV FRQ SURSLHGDGHV PX\ VLPLODUHV \  VRQ FDPELRV
LPSRUWDQWHV1RVHREVHUYDQPXWDFLRQHVGH&\VQLWDPSRFRHQORVVLWLRVGH1
JOLFRVLODFLµQ UHVDOWDGRV HQ QDUDQMD HQ OD )LJXUD  &RQ UHVSHFWR DO VLWLR GH
XQLµQD&'DSHVDUGHQRKDEHUVLGRGHWHUPLQDGRGHPDQHUDFRQFOX\HQWHORV
UHVLGXRV TXH VH KDQ GHVFULWR HQ HO DSDUWDGR GH ,QWURGXFFLµQ VRPEUHDGRV HQ






UHJLµQ WUDQVPHPEUDQD GH ( DSDUHFH GHQWUR GH XQ UHFXDGUR URMR \ ODV UHJLRQHV
KLSHUYDULDEOHVHQUHFXDGURVD]XOHV/RVVLWLRVGH1JOLFRVLODFLµQDSDUHFHQHQQDUDQMD\
ORVSRVLEOHVVLWLRVGHXQLµQD&'VRPEUHDGRVHQYHUGHᆂ5HVLGXRVFRPSOHWDPHQWH
FRQVHUYDGRV  UHVLGXRV FRQ SURSLHGDGHV PX\ VLPLODUHV  UHVLGXRV FRQ DOJXQDV
SURSLHGDGHV VLPLODUHV /RV HVSDFLRV LQGLFDQ TXH ORV UHVLGXRV QR WLHQHQ QLQJXQD
SURSLHGDGHQFRP¼Q
H77 384 ETHVTGGNAGRTTAGLVGLLTPGAKQNIQLINTNGSWHINSTALNCNESLNTGWLAGLFY 443
PT 384 ETHVTGGTAAQTTAGLVSLLSPGAKQDIQLINTNGSWHINSTALNCNDSLYTGWLAGLFY 443
*******.*.:******.**:*****:********************:** *********
H77 444 QHKFNSSGCPERLTSCRRLTDFAQGWGPISYANGSGLDERPYCWHYPPRPCGIVPAKSVC 503
PT 444 HHKFNSSGCPERFASCRPLTDFAQGWGPISHANGSGPDQRPYCWHYPPKPCGIVPAKSVC 503
:***********::*** ************:***** *:*********:***********
H77 504 GPVYCFTPSPVVVGTTDRSGAPTYSWGANDTDVFVLNNTRPPLGNWFGCTWMNSTGFTKV 563
PT 504 GPVYCFTPSPVVVGTTDRSGAPTYSWGANDTDVFVLNNTRPPLGNWFGCTWMNSTGFTKV 563
************************************************************
H77 564 CGAPPCVIGGVGNNTLLCPTDCFRKHPEATYSRCGSGPWITPRCMVDYPYRLWHYPCTIN 623
PT 564 CGAPPCVIGGVGNNTLHCPTDCFRKHPEATYSRCGSGPWITPRCLVNYPYRLWHYPCTIN 623
**************** ***************************:*:*************
H77 624 YTIFKVRMYVGGVEHRLEAACNWTRGERCDLEDRDRSELSPLLLSTTQWQVLPCSFTTLP 683
PT 624 YTIFKVRMYVGGVEHRLEAACNWTRGERCNLEDRDRSELSPLLLSTTQWQVLPCSFTTLP 683
*****************************:******************************
H77 684 ALSTGLIHLHQNIVDVQYLYGVGSSIASWAIKWEYVVLLFLLLADARVCSCLWMMLLISQ 743
PT 684 ALSTGLIHLHQNIVDVQYLYGVGSSIASWAIKWEYVVLLFLLLADARVCSCLWMMLLISQ 743
************************************************************
H77 744 AEA 746









DLVODGD VH FRPSDUDU£ FRQ OD SURWH¯QD ( VHFXHQFLD 37 HQ FXDQWR D VXV





(+ /D LQIHFFLµQ GH F«OXODV+XK FRQ GLFKDV SDUW¯FXODV SHUPLWLµ REVHUYDU
TXHODVHFXHQFLDGH(37V¯HVLQIHFWLYDDXQTXHVHREWXYLHURQXQRVQLYHOHVGH
LQIHFFLµQ LQIHULRUHVD ORVREWHQLGRVFRQ(+ FRQILUP£QGRVH OD KLSµWHVLVGH
TXHODDILQLGDGGH(+SRUORVUHFHSWRUHVFHOXODUHVVHU¯DPD\RUTXHODGH(
37 /D LQPXQRGHWHFFLµQGH ODV JOLFRSURWH¯QDV( \(H[SUHVDGDV WDQWR HQHO
OLVDGR GH ODV F«OXODV +(. 7 XVDGDV SDUD OD WUDQVIHFFLµQ FRPR HQ ODV
SDUW¯FXODV SHUPLWLµ FRPSUREDU TXH DPEDV JOLFRSURWH¯QDV VH LQFRUSRUDQ
DGHFXDGDPHQWHD ODVSDUW¯FXODV DXQTXH OD FDQWLGDGGH( LQFRUSRUDGDHQ ODV
SDUW¯FXODVFRQ(37HVLQIHULRUDODFDQWLGDGGH(REVHUYDGDHQODV+&9SSFRQ
( + (VWH KHFKR SRGU¯D H[SOLFDU OD PHQRU LQIHFWLYLGDG REVHUYDGD FRQ ODV
SDUW¯FXODV FRQ(37 SXGLHQGRHQFRQWUDUVHPXWDGRDOJ¼Q UHVLGXRSDUWLFLSDQWH
HQODLQWHUDFFLµQFRQ(





 3RURWUR ODGRPXFKRVDXWRUHVKDQXWLOL]DGR WDQWRS«SWLGRVGHULYDGRVGH
( 3XLJ HW DO  7RUUHVL HW DO  FRPR ODV SURWH¯QDV VROXEOHV ( \





FRPSUREDU ODFDSDFLGDGQHXWUDOL]DQWHGHGLFKRDQWLFXHUSRIUHQWHD ODV LQIHFFLµQ
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SRU +&9SS JHQRWLSR + TXH FRPR \D VH KD FRPHQWDGR DQWHULRUPHQWH VRQ
DOWDPHQWHLQIHFWLYDV'HHVWDPDQHUDVHSXGRFRPSUREDUTXHHODQWL(37HUD
FDSD]GHEORTXHDUWRWDOPHQWHODLQIHFFLµQGHGLFKDVSDUW¯FXODVDXQDGLOXFLµQGH
 PLHQWUDV TXH HO DQWLFXHUSR + XVDGR FRPR FRQWURO SRVLWLYR VµOR IXH
FDSD]GHLQKLELUODLQIHFFLµQXQDODPLVPDGLOXFLµQ
(VWHUHVXOWDGRLQGLFDTXHSHVHDQRVHUFDSD]GHEORTXHDUSRUV¯PLVPD
OD LQIHFFLµQGH ODV+&9SS+ OD SURWH¯QD(37V¯ HV FDSD]GH LQGXFLU OD
JHQHUDFLµQ GH DQWLFXHUSRV FDSDFHV GH QHXWUDOL]DU OD LQIHFFLµQ GH GLFKDV






































UHJLRQHV   \  GHPDQHUD FRQMXQWD LPSLGH XQD
IXVLµQ WRWDOGHYHV¯FXODVGH IRVIRO¯SLGRV£FLGRVDS+6LQHPEDUJR
VHU¯DQ QHFHVDULDV RWUDV UHJLRQHV GH OD SURWH¯QD ( SDUD LQKLELU







/D GHOHFLµQ GH OD UHJLµQ  DIHFWD GU£VWLFDPHQWH DO HVWDGR GH
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